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Hornage Akagemuu nayx CCCP 
1958. Tom 120, Ni 2 


MATEMATHKA 


M. A. AJIEKCK3E 


HEJIECOOBPASHOCTH MNPHMEHEHU A AJIBTEPHMPYFOLELO METOJA 
WIBAPHA HA 3JIEKTPOHHbIX WH®POBbIX MALIMHAX 


(ITpedcmaéreno axademuxom C. JI. Coboaeeoim 13 XII 1957) 


1. PaccmorpumM pasHocTHOH aHanor 3anaun J\upuxne yaa ypaBnenna 
amyiaca B CJlyuae MpAMOyroubHOH OOacTH (pxc. 1) 


A"U=0 BG; Ulp=%. (1) 


JlonyctuM, 4TO uMcNO cueTHBIX ToueK M = mn o6nacTu yyoBmeTBopseT 


N,—N,<mn, N,—N,>m(F+4 1) MIpH YeTHOM Nn; (1’) 
N,—N,< mn, N,—N,>m($ +5) IIpH HeyeTHOM 7, (1") 


ne N,;— uvcI0 KOMaH B Mo_mporpaMMe Hemo- pp  , 
peacTBeHHoro cueta, N.— o6beM BHYTpeHHero 

anoMuMHaromlero ycTpolicrBa. MuokKecTBo cueT- eC 

bx TOUeK M TaKoH oO6acTH MOXKHO pa30HTb mh 
a [Ba paBHble CBA3HbIe NOAMHOxKecTBa M, u nh 

2, KOTOPbIe YOBJIeCTBOPAIOT YCJOBHAM F Va 


M,= M,<N.—WN,, M,UM,=M, 
M,) M.> 2m. 


Jlaa petieHua 3aauv MO2KHO MOb30BaTbCA ABYMS CHocoOaMH: a) KaxkKyio 
WOMAHOBCKYIO HTepallHt0 MPOBOLUTb NOCMeAOBaTeJIbHO B OOOMX MOAMHOXKECTBAX; 
) MIp¥MeHUuTb abTepHupyioulnH MetToyx Llsapua. Jia BpiacHeHua Wemecoodpas3- 
OCTH MpWMeHeHHA NocmeqHero cmocoOa ycTaHOBHM CKOPOCTb CXOJMMOCTH 
TepallHoHHoro mpouecca LIBapma. 

2. Mycrp U™ (M) — suayenne U 8 touxe M nocue k-ii wrepatuu no WL sapuy. 
accmoTpym (dbyHKiuio «*) (M) = U (M)— U®-1) (M). Ona saBaaetca peule- 
MeM CJlemylolleH sayqaun (11a o6nactu ABMN): 


A" o) 0 B ABMN; 
ol) /ag = of?) lam = 0”) lay = 0; oo”) | uy = d— (M), (2) 
rye d®&-1)(M) = ol*—) | yy — HeBasKH Ha crou6ue MN B npesbiqymen uTepa- 
uuu mo [Ipapuy B oOmactu LCDE. 


O6o03HayuM Yepe3s d” maxcumyM mojyaa d (M). Pacemorpu cueqy1omy1o 
3aauy 


MO 6 


D 


1h). Se 


Puc. 1 


Ata) = 0 B ABMN; 


—(, ee Ak at = [= a” 
OM 4p =0; Olay = 2°, w= O™ lau = td" ™, — (3) 
C2) 


‘ye j ABIMeTCA HOMepoM cTom6ua, cunTat AB HyseBbIM; @*” ABJIAeTCA Ma2KO- 
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. e —(k) — | YR— a 
panTon qua ol"), Pemenwem rpaHwuHol 3aqaun (3) OyzeT o” = ad ) a j 


Kak a”) > wo”), nna crom6ua LE umeem 


a?) (M) ILE See (| 


Paccmatpupaa dyuKumo wo) (M) B o6mactu LCDE wu noub3yxicb HepaBeb., 
CTBOM (4), HaxoOjlMM 


(k) — (fa\? Gra 1 | 
ol (M) ly <(2) a. (| 
Cnenyroulaa urepauua B ABMN naet yaa cromOua LE 
(k-+1) Nz F(R) + 
e (M) es as a | 
= 2-—(p_ S| 
dé = max [a (M) |v] = max [0 (M) Lyn) < a) Fae ( 


Tlonctapaaa (7) B (6), Nowy4anMm q 

9 el es 

oD (Mp <(B) ab. (i 

Be3 nmotepH OOMIHOCTH MOXKHO NpeNOOX%UTb | 
max [0° (M) lag] = max [{U° (M) — Us (M)} yy] S max [U9(M)— U; (Mae 


(F 
rae U,(M)—nepspoe npu6muxKeHve, U Tora NowyuuM F 


a< (ey yt" (1) 


1 


(No /M)? OyMeT UrpaTb POb CHeKTPasIbHOH HOPMbI COGCTBEHHbIX 3HaveHHe 

B MTepalwoHHoM mpomecce LBapua. ; 

Ouenka (10) cnpaBeqvimBa Id BCAKOM OO6aCTH, 3aKJIOUeCHHOM B JaHHO! 

IIpaAMOYrOJIbHHKe. Ona JocTuraeTca, CCIM HaMMeHbINAA BbICOTa CTONOMa OOacTY) 

He CUHTad KpaHHHx, MpHOMsuTebHO paBHa 7. B Tom culyyae, KOrya B OOM 

CTH MMeIOTCA y3kHe WelkKu, OlWleHKa (10) MoxeT JaBaTb JOBOJIbHO 3aBbILIeCHHbI! 

3HaueHHA. 

3. Uncsio urepaumi S no Usapuy, neoOxoqumoe ja pewieHua 3aqaun (1} 

c TounocTbio 10%, npw ycopyy (9) paBHaAeTca HaMMeHEIIeMy IWeIOMy u4MCIT} 

ss | R (1,6- Alea 

~~ | 21n (fg / nx) \ mt ne 7 

Yvcno mMOMaHOBcKHX uTepalHi He B KaxOH yacTH OOmacTH Mp ycao 
Buu (9) 6yzerT (°) 


, THe R=I1n 


pas R 


R 
In | Syn (m=? ni?) 


Ho >| 


Sa omny urepaiuio Ulsapya npuxoqures npoyembiBaTh 2H) mMOMaHOBCKMX 
uTepallu u 4 pasa oOpalaTbca K OydepHOMy 3arOMHHaloMleMy ycTpoiicrBy 
IlomHoe Bpema pemenua sagzauu (1) c npuMeHenHem mertoja IlBapua 6yzert 


Ty <2SH iy) (m — 1) (m— 1D) Leyh 48%; aus 


rye L—uncio apudbmMeruyeckux onepaiuii B omeparope A”; 7, — BPeMS_ BBI- 
MOJIHCHHA OHOM apwipMeTHyuecKOH onepalMv; t,— BPeMA CUHTbIBAHHA C HaKo- 
MMTeIA (MA,) YCced. 

Onenka (11) 3aBpiuenHad. Ee MoxHO ysIyaIMTb, yuuTHIBad TO OOcTOsTeWD: 
CTBO, 4TO UYMCIO JIMOMaHOBCKMX UHTepallwii, HeOoOxoMMoe WIA ocTMKeHMsS 
TpeOyemol TOUHOCTH, Cc Kaxyol uTepanuelt Ulsapya craHoBuTca Mmenpule 
Ileppaa utepauua Ulsapya npu ycnosun (9) Tpe6yer AIA OHOl yacTu O6acTE 
Ho) saOMaHoBcKux uTepanuli. IIpu Bropolt utepanuu Ipapna moxuo mpex. 
mofaraTb, 4TO |2U°—U|< (n/m), rae ,.U°—Havyanpupni (mn)-mepHpH 
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BEKTOP JIA BTOpoH urepauuu UlBapya. Uneno smuOmavopexux uTepalwi 1) 
M MomHoe Bpema T” propoft urepamun mo Isapny 6ynyr paBupt 
ie | R + In (1 / ne)? | 


Me 7 (Gr + te) ’ 


T™ = 2H ay (m— 1) (m — 1) Ly + 4%, 


a mpu k-l urepayuu IIpapna 
Hee Rls (a ie SRS nae 
STP Ayr (m=? ni) ‘an? (m® 4 n=)? 
TOY = 2H gy) (mm — 1) (my — 1) Ley + 4. 
Ilepexoq B BbIpaxkenun fiat Hy) OT aOcomoTHOrO 3HayeHUd CyMMBI 


K pasHOCTH aOCOJIOTHBIX 3HayeHHii cnpaBelmB, HOO BbINOMHAOTCA CeLyIolMe 
HepaBeHCTBAa: 


sign R # sign In (n,/ M2); | R| >]2 (Rk — 1) In (ny, / ne) |. 
Bpema neppyix S urepaunit no Isapny 6yzer 


S-1 S—1 
T, = ST =2 3 Ae (m—1)(m — 1) Ly + 48y = 


S-1 
2 ye In (ny / ny)" 
k=0 


= 2S | R | ie - iE 
| ar? (m= +n) ify (m2 En) | (m—1) (tm — 1) Ly + 45% = 
= Hy (S + 1) (m— 1) (ny — 1) Ly + 4Stp. (12) 


4. PaccmoTpyM culeqyloululi KOMOMHMpoOBaHHbIt MeToy pelleHun rpaHHuHoli 
sajauu. IIpu k-4 ureparun Upapua urepaiuonHpiit mporecc JIu6mana npoyou- 
maeTCAH WO TeX MOp, MOKa HeBA3KH He CTaHyYT MeHbule (7/1, /1,)?". Tocne S 
HTepallM HeBA3KM OYAYT MO MomyslO MeHbUIe expR, 4TO JIA WaHHOl mpsaMo- 
yrOJIbHOH OOslacTH COOTBeTCTByeT pelleHHio 3ayaun (1) c TouHocTbIO 10%, 
Torya 4Hc0 mMOMaHOBCKHX UTepallvli B OHO yacTH OOsacTH MpH nepBoli 
utTepauuu Illpapua 6yzer 


2 In (ng / M4) 


80 = Sit oa 


> 


a mpu k-h urepanun 


In [(n2 / may (1 | ny )RD 
min. Al ts <a ae eae ae O° 


“am? (m+ ni) 


TlomHoe BpeMa BbIUHCTIeHHH BbILIeyKa3aHHbIM KOMOMHMPOBaHHbIM MeTOJIOM 
paBHO 


Aan) = 


Ts; = ISH (m—1) (n, — 1) Le, + 4Su = 


= 2|R| mn 
- 1/, 1 (m—? + n>?) (m “Gal 1) (1, a 1) Ly + ASt, = 
= 2H, (m— 1) (ny — 1) Ly + 48%. (13) 


5. TlomHoe BpeMA pelleHHa TpaHWuHOH samaun 6e3 MpHMeHeHHA MeToa 
papa paBHo 


T =H [(m—1)(n—1) Ly + 40), (14) 


rye t;— BpeMA CUHTbIBAHHA Cc HakomuTeia m(n-+ 2)/2 uucen, a H — uucioe 
JMOMAHOBCKHX HTepallul AA BceH oOacTu 


sie [R| 


Yon? (m2 +n) ” 
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6. B cayuae mpuMeHeHusa BMecTo uTepaliun JIMOMaHa cBepxpesakCalMOHHOrC| 
metona (4) T, Ty, T2 u T3 TpHHMMatoT culesyroulMe 3HaueHHA: 


4 i 

T= ——__ — ——— _|{(m—] n—l (L+3)¢ +47s3],5 
|R\ mV OV pe ( )( ) 1 3 | 

on (m — 1) (ny — 1) (L +3) % 
J& = 2S —— So a + 4St., 
1 V |R| iS = 2 
(m — 1) (m — 1) (2 +3) % 

ib = S 1 R so eo ae, 
2 ( ae ) | | a V2 Vin= a ni? 2 


Te Vain at ee 


nV m+n 
TaOauua 1 
m=20 m=25 m=30 
nao 60 | 70 | 80 50 | 60 | 70 40 45 | 50 | 55 
T-1073 (JIu6man) 6,4/8,4 19,9 41,6144, 7145,1| 18, 6/43, 4115,8) 18,9 | 225am 
T-10°? (cpepxpenaxkcau.) 3,9|4,815,8] 6,8! 5,9] 7,41 8,9) 6,3) 7,1) 8,2 1) Seeman 
T,:104 (JIn6man) 2,5|/ 4,6] 8,9 21,3) 6,2/15,0/108,8} 6,2) 9,7) 16,9 | 38,6 | 
T,-10°3 (cBepxpenaxcau. ) 1,6/2,9/5,6 43,3] 3,6] 8,8] 63,8) 3,3) 5,2| 9,1 |) 20;ommm 
T2-10°* (JIu6max) 4), S302; 16)|'4 7 11059) 3),41 47,6046 ass O(eOneAlmeo no. |i oes 
T2-10°% (cBepxpesakcall.) 4,04, 63:0) @,0) 2,0) 4,6) 32,4) 1.92 SAS a0 me 
Ts:10°3 (JIu6man) Mia, eNom GNA KOA FO) oP 7S 
T3:10°2 (cBepxpesiaKcau.) 3,4) 3,6]4,0) 5,4) 4,0) 4,7) 44,6) 434) 40S 4. Sal eiGwes 


7. B ta6u. 1 yatorca 3Hayenua T, T,, T,, Ts B CeKyHIax Ja HTepaluu | 
JIuOMaHa uM CBepXpeslaKCallMOHHOrO MeTOfa, mpocuNTaHHbe aia BOCM npu | 
k=6. B xkauectBe OydhepHoro 3anoMuHatollero ycTpolicTBa paccMOTpeH MarHUT- 
HbIH Oapaban. Torya 


2 
T =C+ mnyt, io oe 


re C= 14/3) CeK.— BpeMA Mosyo6opota Gapa6aHa; t= 14/s9) CeK.— BpeMa 
CUMTbIBAHMA OAHOTO yuCcIa; t= 104 cex.; Ns —N, = 902; L mpu nomot 
aBTOMATH3allHH (7) paBHo 24, 

MoxHo otkasaTpca oT ycsoBuli(1’) u (1”) uw pa3s6uTb MHoxKecTBO M Ha 
Oosbluee YMCIO MOAMHOxKecTB. Mrepaynounpili mpomecc 6yzeT cxogurTsca (4), 
HO, M0-BHMMOMYy, CKOPOCTb CXOJMMOCTH OyyeT ObICTpO yObIBaTb pH yBewu- 
YeHHM YMCA CKJIabIBAeMbIX TOJMHOXKECTB. 

B s3akuloueHve Bbipaxkalo OslarofapHocTb aka. C. JI. CoOouesy 3a WeHHEIe 
yka3aHua. 

VuctutyT TOUHOH MeXaHHKH HW BBIMHCIMTeIbHOM Iloctrynuao 


TCXHHKH 12 XII 1957 
Axaylemun nayK CCCP 


Matematuyeckult unctutyt uM. A. M. Pasmam3e 
Akayemun Hayk Tpy3CCP 


IMTHPOBAHHAA JIMNTEPATYPA 
1 C. JI.Co60.e8, JAH, 4, Ne 6 (1936). 2M. A.Amnexcugse, JAH, 119, 5 


(1958), *M. A. Anexcuyse, JIAH, 120, N 1 (1958). *D. Youn g; Trans. Ams 
Math. Soc., 76, Ne 1 (1954). 
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Wornage Akagemunu nwayr CCCP 
1958. Tom 120, N: 2 


MATEMATHKA 


B. HW. BYPMHA 


K OMHOMY METOJTY PEDIEHHA CHCTEM 
JIMHEMHbIX AJIFEBPAMYECKHX YPABHEHMH 


(ITpedemaeneno axademuxom C. JI. Codonesoim 13 I 1958) 


B nactTosilei 3ameTKe u3iaraeTca cioco6 nmocreqoBaTebHOrO yMeHbIeHuA 
MePpeXOAMMX OWMOOK OKPyrJIeHHA NPHMeHUTeIbHO K OHO U3 MO_UudPUuKALHi 
MeTOJ{a CCIPAKeHHbIX HanpaBsieHuh (1)— MeTORY OpToroHasmMaaluu cTOOWOB, 
9KBMBaJIeHTHOMY MeTOZy UcKmoueHHA Taycca. I]pupogurca tTak»xe olleHKa 
NOPPelHOCTH pelieHHA Yepes MpPOMeXYTOUHbIe JaHHble BbIYMCJIeHHH. 

1. Ilyetp 


Qq1Xy + AyQXy +... + AnXn = Ry, 
AyyX + AgoXq +... + AgnXn = Re, (1) 


© 568 eek (Os ee” 2. 0.) 6, 8. Nee 0 10 Oi 8) 0) ce 


QniX1 + An2X2 fee $F Annkn = Rn 


cucTeMa ypaBHeHuli, KoTOpyio Hao pewuTp. [Ipeqnonaraetca, ato Kosppuuu- 
€HTbI CHCTeMbI J€HCTBUTCJIbHbI, a pellleHHe CYyeCTByeT HM e]MHCTBeEHHO. 
UYepes 


Gy Cages ada (2) 
0603HaYHM BEKTOPbI CTOJOMbI MATPHUb! a = || a;;||, vepes k — cTomOel, cCBOOOAHBIX 


YJICHOB. 
ByjlemM mpou3Bo,uTp Aa ea CHCTeMbI BeKTOPOB (2) lo opmMyviaM 


"by apt fa +... + fia, (3) 
“fries ep — "YO of ys “WE bias (4) 
rel (4, *b.) < Pee 5 
Sacra St ee wey ot 1, (5) 

ee plains Porta 
rye @;,..-. 5 €, — CHCTeMA EMHMUHBIX BEKTOPOB e ORs; 0), (OPO; Fan Oper 
,(0,0,...,0, 1); KosdpunneHThl *7 us (3) CyTb KOMMOHEHTEI BeKTOpa 
“Fi= CFO, “PO,...,°F2,, 1, 0, ...,0}; (@, ¢)—cKansapHoe mponsBeyenne 


BEKTOPOB @ H C. : 
B pesyibTatTe mpuMenenua dopmyut (3) — (5) cucTema BekTopos (2) mepeiiqeT 
B CHCTeMY OPTOrOHaJIbHbiX BEKTOPOB 


NS elo (6) 


Ec K BeKTOpaM cucTeMbI (2) MpHcoesMHUTb cTOMOeL CBOOOMHBIX WJICHOB, 
TONOKUB k = Ap41, TO Moce ero OPTOroHasMsalMM NOyYUTCA HY eBOK BeEKTOP 


OR RETO Ma +... +P an, 
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mpHueM 


rye 


KommonenTb! BeKTOpa “fps, MpecTaBsaloT pewienHe cucTembl (1), B3ATOM}): 
C OOpaTHbIM 3HaKOM: 


y= ODN pS ee. (94 


2. B jelicTBHTeJIbHOCTH 3-34 HeM3Oe%KHbIX OIUMOOK OKPyrJieHHA BbIYHCJIe-\E~ 
HUA 10 dbopmysiam (3)—(5), (7)—(9) 6OyayT MpHBOuTb He K TOUHOMY, a JIMMIE 
MIpHOsIMKeHHOMy pellieHHio cuctempl (1). Bmecro BekTopos (6) nomyuatcsi” 
HeKOTOpble BeKTOpbI D,,...,0n, OM3KMe K OPTOFOHaJIbHbIM, O 4YCM MOKHOM 
CYIUTb NO BewMUMHAaM | 

NSPE (07/0 Py 1 Pea PRY eer (10°) 

Ecum cnctema (1) moxo o6yculoBJIeHa, TO OTKJIOHeHHe OT HYyJIA BeJIMUMHBIE 
A;,; OyeT 3HAUMTeCJIbHBIM HM pelleHve NOJIYYMTCA B CHJIbHO HCKa?KeHHOM Bue. [ih 
Stu xe BeMUMHEI A;,; MOXKHO HCMOIb30BaTb WIA YCTpaHeHua HapacTariomleny 
MorpeliHocrTu. | 

JlonycruM, uTo B pe3yJbTaTe opToroHammsanuaM mo cbopmyviam (3)—(5) ua) 
BeKTOpa Q; NloulyueH BekTop b; ='b;. Bepa 9ToT BeKTOp BMeCcTO HCxO,HOrOD 
M MOBTOPAA Wpowecc «opToroHaMsaluH», CHOBa NowyyHM Bektop "b;; «opTo-ff 
TOHaJIM3upyA» 9TOT BeKTOp, NomyaumM BekTop '"6;, u T. O. 

Teopema 1. Ecau npu awbox pug, p<i, q<i, pq, eoinoAHeHoO 
He paeeNcméeo 


A 4 rea 
PeG@ieiee- ; 
<a (11) 
A, p n A 
20e n—nopsdoK cucmemol (1), mo nocaedosamenbHocmb eeKmopoe 
1D Dp Om ee (12) 


nopomwOaeman BeKMOPOM A; NPU MHOZOKpaMHOM npumenenuu mopmya (3)—(5), eS 
6ydem cxodumoca K eexmopy *b; cucmemet (6). i | 
Bextop *b; cuctTemst (6) 3anvmiem B (bopme 1 


“ ~G Aor = Wh 
By = OQ) — Pye yy Og ye (13) 


Tlocne yMHoxxeHuA OOeux yacreli (13) cKamapHo Ha bs, s=1,...,i—1, | 


yuntpipas, uTo ("b;, bs) =O npu i= s, u paspelliad s-e ypaBHeHve OTHOCHTeb- 
ax t o ° i 

HO ve, MbI TIpHeM K CJlefylouleH cucTeme ypaBHeHHii ma onpejenenua 

~?) i 


eae (Ge b.) es F545 nore 
Ye = @ py Vt Ans- +. Yea Secns —y@, Betus 
etm ae SS s,s 
Ja) Sal Pare, (14) } 
s,S 


rye A;,; B3aTo u3 (10). 
Bextop *b; mociefoBaTembuocrn (12) MoxkHO mpegxcTaBuTs B cbopme 


*b; = a; — Oy — 1.2 ene Ty TL (15) 


Jlerko BuyeTb, ¥TO unena *y),..., , MpekcTapsaior co6oh npu6um- 
*KeHHOe pellieHHe CHCTeMbI ypaBHeHHA (14), KoTOpoe NowyuaeTca mp peweHuu 
STOH CHCTeMbI Me€TOOM MTepallvit (*) Ha x-M lare, eC/IM B KauecTBe HyseBOrO 
236 


l PHONMKeHHA B3SITb TPMBMabHYyIO CucTemMy 3HayeHnli. Ycnosue (12) rapaHTu- 
fpyeT CXOJMMOCTb Mporecca uTepanui. Ws cpaBuenua paBeucrs (13) u (15) 
Tora clenyeT, uto “b;->*b;, Hu TeopemMa WoKa3aHa. 

JlonycTuM, TO BbIuMCMeHMe BeKTOpa *b; JoBeqeHO JO Takoi cTenenu 
TOUHOCTH, UTO HepaBeHcTsBa (11) OKa3bIBaIOTCA BbIMOJHeHHbIMA M pu p—i, 
q=1,...,i—1. Torga, Ha ocHoBaHun Teopembl 1, MOxHO OyyeT mepeliTH 
K MOCTpoeHHio csIefyloulero BeKTOpa “0,4, cucTembl (6). Hayap c i=l, 
TaKMM OOPa30M MOXKHO GOyeT MOJyYHTS ocraTouHo xXopomiee npHOsmMKeHHe 
Bceli cucrempbi (6). PacnpocrpaHeHve ykKa3aHHbIx jelicTBHH Ha BEKTOP Qn4, =k 
MpHBeyeT K pay Bce Oomee u Oosee TOUHBIX NpHOsMKeHHH pelleHua (9) 
cuctempr (1). 

| 38. B uHenocpexcTBeHHOM MOCcTpoeHHH pelleHua cucTempl (1), Kak BHHO 
ius dopmya (7) — (9),- yyacTBy!oT He Camu BekTopp! (6), a JMIlb UX CKa/ApHble 
i npouspejenns. Tlostomy B culyyae, Korya cuctema (1) mpuBemeHa K HOpMaJb- 
Wuomy Buy 


\ 


Ant, +. sa) ean == Rio 
HR) oe ave ee te Sara oe (16) 
AnX1 + Spec > AnnXin = Rn, 


ne Az; = Aj; = (a:, a;), k; = (a;, Rk), i, j=1,..., mn, wmemecooOpasnee 06x0- 
AuTbCA 63 ABHOFO BbIUHCJICHMA BeEKTOPOB CucTeMbI (6), HCHO_3yA WIA Ompe- 
Jenenusa y“) BMecto (5) dopmy.ty 

(Ae,, fs) 


(i) Be (AeA) Fy? (17) 


tye A=||A,;|— marpuua Kosdpuyventos cuctempl (16). 

IIpomeccy oproronamm3aunu BeKTopoB (2) cooTBeTcTByet A-opToroHasH3a- 
| MMA C/MHMUHbIX BEKTOPOB é,,..., €n. IlocmenopatembuocTu (12) OymeT orTBe- 
| WaTb MOCNeMOBaTesbHOCT BeKTOpoB }f;, "f;,..., cxomamlaica kK BeKTOpy ‘f;. 
Kaxipli  mocaelyioului BeKTOp 3TOH mocjefoBaTebHOCTH MovlyuaeTCA 
| B seBow uacTu (4) (3HaK 3Be3q0"Ka ONycKaeTcs), eCIM B MpaBOH uacTH ero, 
| a Takxe B (17) 3aMeHUuTb é@; Ha TIpebIMyUIMH BeKTOP 9TOH MOC eOBAaTeJIbHO- 
| cTH, a BesMuMHbI “y) 3aMeHHTb TeMH, KOTOpbIe Mp 3TOM MOsyuaJIMCcb B JeBOH 
yacTu (17), T. e. myTem uTepalua mo dopmynam (5), (17). Bemmununr y\’) 
MOXHO ObIIO Obl NOMCUMTHIBATh TaK2Ke HCXOMA 3 cucTeMbI (14), umes B BUHL, 
uTO (@;, bs) = (Ae;, fs), Azj = (Afi, f;). OnHakO 9TOT TyTb conpoBoxaeTca 
OojblueH moTepe tTouHocTu. Kak Ww paHblie, Hallo CJIeqMTb 34a BbIIOJIHe- 
HueM HepaBeHcTs (11). 

SaMeTHM, UTO CKa3aHHOe B 9TOM TYHKTe paciipocTpaHseTca Tak»Ke Ha 
cucTembl (1), mpoO KOTOpble M3BeECTHO TOJIbKO, YTO HX MaTPHa KOsPPuUveHTOB 
CUMMeTpHuHa WM HeEOTPHaTeJIbHa. 

S3aMeTHM Tak>Ke, 4YTO cmoco60M, omMcaHHbIM B mm. 1—3, MOxHO pelllaTb 
moOble CHCTeMbI ypaBHeHHi (1), HeOOASaTeJIbHO C e€MHCTBeHHbIM peleHHeM. 
B cayyae HeonpeyeseHHOH CHCTeMbl MOXHO MNOJIYYHTb OHO M3 BO3MO2KHBbIX 
peuiennii, a B cmyyae, Kora CHcTeMa HeCOBMeCTHa, — pellleHHe B CMbICJIe 
HavMMeHbIllero KBallpaTHYHOrO OTK IOHeHUA (*). 


4. Ilyctb x,,..., X%,—pellenwe cuctTempl (1), KOTOpoe eHHCTBeHHO, 
X1,..-+, Xn — UpWOnMxKeHHOe pelllenve, MOMyueHHOe ONMCaHHbIM BILE CMOCcoOoOM; 
uycTb k,,..., Ra — OCTaTKH 


== > Gite 
s=1 
Tlo102*xuM 
¢ = max|k;|. (18) 
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Teopema 2. Ecau 6 npoyecce noayueHun pewenus cucmemol (1. | 

NOCMOAHHO NoOdepocueamb HepaseHcméo 
A; { 

Ged = a Fed telco ‘19 

RS ho oe rene Me ee 8 (19) 

A, ; ~an eS | 


mo 6yOem cnpabedauéea oueHKa 


|x: BaF | ee V neFe 


5 ———=$———s 
oe Vike Z 


ede F = max (/f/+...+|]f,|+1) (npusem 6 Katecmee sexmopa f; 


paccmampueaemca Haunyuuee uz Oocmuenymolx npubAUxceHUtL BeKmopa *f;);\\ 
€— modyab ocmam«a (18). 

5. B KayecTBe IpHMepa MpHMeHeHHA ONMCaHHOTO MeTOJa pelliaacb CHcTe-\ 
Ma 10 ypaBHenuit u3 (4), quad pewieHHa KOTOpOH HempuroyeH Mmetoy Lpeize-if 
pa (°) (opToroHamm3alua cTpoK). Bbtuncnequa BemHch c 4—6 jleCATHUHbIMM SS 
3HaKaMH, pelleHve nomyyeHo c TOuHOcTHIO TO 0,001. 


Bcecorw3Hbl 3a0uHbIM 3IeKTpOTeXHNYeCKHH Tloctynusio0 ta 
HHCTHTYT CBA3H 4 VII 1957 - 


UMTHPOBAHHAS JIMNTEPATYPA 
Hestenes, E. Stiefel, J. Res. Nat. Bur. Stand., 49, 409 (1952). & 


iil, 18 
2B. H. Paganeesa, BpyncnutTetbHble MeTOLb WHHeHHOH anreOprl, M.— JI, 1950, crp. ™ 
120—128 3 A. H. K ppiaos, Jlexuun o npu6nmuxKeHHbIx BbIuHCceHHAX, 1954, cTp. 381.@8 
“A. HW. B30posa,  BbluncnuT. MaTeM. HM BBIMMCIMT. TeXH., B. 1, 92 (1953). 98 
5 10. A. Wpeugep, JAH, 76, Ned (1951). 
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Hoxuagn Akayemun nayx CCCP 
1958. Tom 120, Ne 2 


MAT EMATHKA 


Axajyemuk A. H. KOJIMOTOPOB 


O JIMHEMHOHM PA3MEPHOCTH TONOJOPHYECKHX BEKTOPHbIX 
MIPOCTPAHCTB 


J[pa TOMOOrHYeCKHX BeEKTOPHEIX mMpocTpauctBa FE u E’ waspiparwrcs u 3 Or 
MOPQMHBIMH, CCIM Me@KLY HAMM MOXKHO YCTaHOBUTb B3aHMMHO-O/HO3HadHOe 
JIMHeHHOe HU B OOe CTOPOHLI HEMpepbIBHOe COOTBETCTBHE. 

XOPOIWO H3BeCTHO, 4TO BCe TOMOMOPHYeCKHe BeKTOPHble MpocTpaHcrTBa Of- 
HOM MW TOM Ke KOHeEYHOM pasMepHOCTH N H30OMOPPHHI Mexy coOoH. B 3Tom TpH- 
| BHaJIbHOM CJly4ae pasMepHocTb MpocrpaxctBa d(£) yopmerBopser TpeboBa- 
| HYAM: 

a) ecnu FE u3s0omopdHo 3aMKHYyTOMY JIMHeHHOMy NoAMpocTpaHcTBy MpocTpaH- 
erpa E’, to d(E)<d(£’); 

6) ecnu E’ aMHelHo M HenpepbiBHO OTOOpaxKaetca Ha FE, To d(E)<d(E’). 
Banax B ru. XII cBoeH usBectHo MoHorpadun (*) Jam o6o6uleHHe MOHATHA 

pasMepHOCcTH Ha CayuaH OeCKOHeCUHOMePHBbIX BEKTOPHBIX MpOCTpaHCTB, HCxXOAA 
M3 2KeJlaHHA COXpaHuTb Ip 9TOM cBOlcTBO a). B § | HacrosmeH 3aMeTKH MbI 
| BBOJMM JIMHeEHHY1O pa3sMepHocTp 6 (£), yHoBseTBOpsroulyio OOOMM TpeOoBaHuAM, 
a) u 6). KnaccnduKalua mpoctpaHcTB no pa3MepHocTH MowyuaeTcaA pH 9TOM, 
€CTECTBCHHO, HECKOJIbKO Oosee OeqHOH, uem y BaHaxa, HO B HEKOTOPbIX OTHO- 
meHuax Oowree ecTecTBeHHOH. J\a mMpocTroTbl MH HeMocpescTBeHHOH CBA3H 
c ompefleneHvem Banaxa MbI Oyfem BCe paccMaTpHBaeMble Jasee NpocTpaHcTBa 
mpeqnolaraTb mpocrpanctpamu Tuna F (cm. (3), ra. III). 

MoxHO CuMTaTb OOIM[EH3BeCTHBIM, KaK BBOJMTCA MeTpHKa Tuna F B cylelyto- 
UMX MIpOcTpaHcTBax, KOTOpbie OyAyT Jaee pacCMOTpeHbI B KayeCTBe NPHMepos: 

C\?)_mpocTpaHcTBO JeHCTBHTeIbHBIX PYHKUMH f (x4, ..., Xn), OMpeMeseHHbIX 


Ha f-MepHOM eHHHUHOM KyOe, HMeIONIMX HeMpepbIBHbIe YaCTHbIe MpOH3SBOAHbIE 
lO NopsAyKa P BKJNOUHTEIbHO, C TOMOMOTHeH paBHOMepHOM CXOJMMOCTH BMeCTe 
C YaCTHbIMH MpOW3BOXHbIMH JO NMOpAyKa P BKJIOUMTEIbHO; 

B\~)— poctpaHcTBo eHCTBUTeIbHBIX (PYHKUMH f(X1,...,%n) OT M WeHCTBUTEJIb~ 


HbIX II@PCMCHHBIX Xj, ...,Xn, N@PHOAMYeECKHX C MepHosoM 2x No Kaykomy Mepe- 
MCHHOMY H HMEIOIIIMX HelpepbIBHbIe YaCTHbIe MPOHSBOMHbIe BCeX MOPAAKOB, C 
TONOMOrveH paBHOMepHOM CXOAMMOCTH Kak CaMHX (pyHKUMH, Tak HW UX YaCTHbIX 
MIpOW3BOHBIX JOOOrO NopsAKa; 

A&—npoctpaHcTBo (yHKuli f(2Z1, ..., Zn) OT M KOMIVICKCHBIX TMepeMeHHbIX 


21, ««-, 2n, AHAIMTHYCCKHX B OFpaHHYeHHOH OTKpbITOH OONacTH G KOMMIeKCHOrO 
f-MepHOro MpocTpaHcTBa, C TONOOrHeH PaBHOMepHOH CXOAMMOCTH, Ha KaxKOM 
komMnakte KCG. 

Tpaguluu M OMBIT KsaCCHYeCKOFO aHaJIH3a 3aCTABJIAIOT CUHTATb, TO IIpo-~ 
cTpaHcTBa (byHKIWHH OT GOoubIero YHCJa MepeMeHHBIX JOJKHI ObITb «Ooraye» 
9JIEMCHTaMH, YeM MpocTpaHcTBa (PyHKIUMM OT MCHbILETO YHCJa NEPCMCHHBIX: CCIM 
pelleHHe 3afauv 3aBHCHT OT «MpOH3BObHOM» PyHKUMH OMHOTO MepeMeHHOTO, TO 
CUMTAIOT, ITO KMPOH3BON» B BbIOOpe PelleHHA MeHbIe, YEM CCIM PeleHHe 3aBH- 
CHT OT MpOH3BOMbHOM tbyHKUMH AByX MepeMeHHbIX, u T. 1. Mbl yBHAMM Jauee,, 
yTO B Clyyae AHAMMUTHYCCKHUX YHKUAM TakHe NpesCTaBMeCHUA HAXOMAT 
ce6e ONOpy B COOTBETCTBYIOUIMX HepaBeHCTBaX JIMHeHMHbIX pasMepHOCTeH (Teope- 
mpl 4 u 10). Stor pesysbTaT MbI M pacCCMaTpHBaeM Kak HanOosee, MHTepeCHbIH B. 
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Hactoselt 3amerKe. HaoGopor, WIA mpocrpaHcTs PyHkWui KOHeYHOK TiaqKkoyy 
CTH yKa3aHHOe OXKMAaHve, OCHOBAHHOe Ha OMbITe KJlaCCHYeCKOTO aHaJIH3a, He)” 
HaxowuT ce6e NOLTBep»xK CHUA B CBOMCTBaX JHHeMHOH pasmepxoctTuH! Hanpumep a ' 
M3 Pe3YMbTATOB, U3JIOX%KEHHBIX Br. XII Monorpapuu Banaxa (1), erKO H3BJICUb e 
uTO BCe MpocrpaxcTBa C'?) uMe1or, He3aBUCHMO OT 3HAaYeHHH 1 Wp, OAHY M TY 2Key” 
OaHaxoBcKy1o pasmepuoctp dimy. Tak Kak “3 paBeucrsa dim; (E) = dim; (Ey 
Bcerla BbiTeKaeT 6(£)=0(E’), To TO xe CaMOe OTHOCHTCA HM K BBOAMMOHW HaMi§ 
pa3smepHocT™n 6. | 

O6pamenue K npocrpancTBam GecKoHeyHO fuddepentupyeMbix yHKUMEIT 
He MeHserT ena. Hanpumep, pce mpocrpanctsa BI) umetoT OHY H TY 2Ke pasMep- ply 
HOcTb dim; H ONY HM TY 2Ke pasMepHOCTh 6, Tak KaK BepHa CJlefyloujaA TeopeMa ‘i 

Teopemal. Bce npocmpancmea BI), n= 1, 2,..., usomopqHol. (CM. (°)) 4a 

§ 1. Jiunnefvaa pasmepuocrTsb dO(E£). Cnenya Baxaxy, MBM) 
BBeeM (PyYHKIMIO 5, ONpeeIHB CMbICJI HepaBeHCTBa |G 


3(E) <3(E’). (1)) 


STM (pyHKIMA 6 OMpesemAeTCA C TOUHOCTHIO AO COXpaHAIOWULerO MOPATOK B3aHM MH! 
HO-OJHO3HAYHOFO OTOOPaxKeHHA YACTHYHO YNOPAMOYCHHOFO MHOKECTBA Ce 3Haqfi 
yenuli Ana HoBoe yacTHuHO ynopssouenHoe MHoxectBo A’. Ilo onpee-\f 
ameuwuiw, (1) o603HaAUaeT, ITO CYMeECTBYCT 34MKH YT OR 
RuHHeHHOe TOANpoctTpanctTrBo EL” npoctpanetaa Fae 
oTOOpa3s3uMOe AMHHEHHO H HENpepwHBHO HA NPOCTpaHn-wB 
c7TBo &£. Heo6xofumad IA KOPpeKTHOCTH ONpedeseHnuA PYHKUMM TpansuTuB- WW 
HOCTb OlpelesIeHHOrO TakHM OOpa30M oTHOIUIeHHA (1) JerKO OKa3bIBaeTCA. [9 
OTMeTHM 3]eCb OJHO 3 CBOHCTB pa3MepHocTu 4(£), oTcyTcTByromee y= 
OaHaxoBol pasmMepHocTu dim, (£). 
Teopema 2. Ecau npocmpancmea E u E’ 6axaxoeot (muna B) uv 
pe@aeKcu6nole, mo Nepaeexcmeo (1) paeHocuAbHO Hepasencmey 


3 (EB) <3 (EB) (2) 


MeHCOY PASMEPHOCMAMU CONPANCEHNIX Npocmpaxncme. 

V3 teopempr 2 u pesyaprarop ra. XII moxnorpaduu Banaxa (7) MoxHO 
JIePKO H3BJIeUb PAL pesyJbTaTOB, OTHOCHINMxXcH K pa3MepHocTH 6(£) OaHa- 
XOBbIX IIPOCTpaHCTB, Ha KOTOPbIX MbI He OCTaHaBJHBaeMca. BMmecTo sToro 
MbI C(POpMyJIMpyeM 3/leCb HECKOJIbKO TeOpeM O pa3MePpHOCTH 6 MpOcTpaHcTB 
aHaJIMTMYeCKHX (yYHKWHH. 

Teopema 3. Ecau G u G’—d6e oepanuuennole KOHe4HOCeABHbIe OO AQ- 


CMU HA KOMNACKCHOLL NAOCKOCINU, Mo 
G d G: 
6 (Ay) = 8(A;). 


O6o6ulenne Teopembr 3 Ha (PYHKILMH MHOTHX MepeMeHHbIX NOKa OKa3aHO 
TOJIbKO B cyIeqyrouleH dopme. Ilyctb G,,..., G,—orpaHWueHHbIe KOHeYHO- 
CBASHbIe OONACTH Ha KOMMIeKCHOH Mvockoctu uw G—=G, X GyX... X Gp; 
Tora MMeeT MeCTO CyIeyIoulad Teopema. 

Teopema 3a. Pasmepnocme 8 (A?) =O, He saeucum om éeblbopa obaa- 
UIC (Gat Cn, ae wa. 

Jl1a BBefeHHOH B TeopeMe 3a pa3MepHOCTH &, BepHa Teopema 4. 

Teopema 4. Ecau <n’, imo Gaon 

PasmepHoctb 6(£) s3aHumaeT KpaliHee moylox%KeHMe cpeqM BCeX JIMHeHHDIX 
pa3sMepHOcTeH, yOBeTBOPHIONIMX YCJIOBUAM a) Hi 6). 

Teopema 5. Jlw6aa dynkyua d(E), ydosremeopamwan ycaogusamn a) 
u 6), npedcmasuma 6 Bude 


d(£E) =f [6 (E)I, 


npuuem uz 6(E)<8(E’) eomexaem d(E)<d(£’). 

Cpequ takux (bynkumi d(£), nofumnennpix 6(£) u Gonee GeqHbIX B CMBICIIE 
BOSMOXHOCTH Pa3JIM4YCHMA MPOCTpaHCTB MO pa3MePHOCTH, MbI paccMOTpuM 
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Ib OMHY, KOTOpylo Ha3OBeM <«alIMpOKCHMaTHBHOM pa3MepHocTbioy. TIpu ee 
OMOWIH HW MOKa3bIBaeTCH TeopeMa 4, ABJIAIOWacA HeMOCpeACTBEHHbIM cue] - 
BHeM TeOpeMbI 3a HM MpHBOAMMO jamee Teopempr 10. 

§ 2. AnmpokcuMaTuBHad pa3smMepHocrTp d,g(E£). Kaxgomy mpo- 
paucTBy £ Tuma F mocTapyM B cooTBeTcTBHe Knacc ®(£) dynKunlit ¢ (se), 
IpeAeeHHbIX Id ¢ >O mpH nomomM ycnopua.9€ (EL), ecu aaa smo6oro 
jomnakta KC E uw so60H oTKkppito oxpecruocru U nysesporo aementa 0 
E cyiecTByeT Takoe &, 4TO Mp 060M ¢<é, MOxHO Halitu N <9(s) 
oueK X,,...,%, Mpocrpauctsa E tax, aro KC U (%m+eU). 

1<m<N 
pa mpoctpauctTsBa E£ u E’ umewTroguy 4 Ty Ke annpokcr 
faTUBHYIO pasMepHocTb da(E)=da(E’), ecm ®(£)=— O(E’). 
Ilo ompefejenmio, uMeeT MecTo HepaBeHcTBo da(E)<da(E’), ecau 
wD (E) > ® (E’). a: 
| AnaJIOrH4HO OMpefemsoTCA OTHOWICHHA >>, <, >, || (HecpaBHumocts). 

AMIMpOKCHMaTHBHad Pa3MePpHOCTb MOxXKeT ObITb BO MHOrHX cuyyaAX BbIMHC- 
eHa Mp MNOMOMH MeTONOB, MpHMbIKafollux K paOoTaM, MOCBAILeHHbIM 
-QHTPOMMH MW ¢-EMKOCTH MeTpHy¥ecKHX MpoctpancTsB (7 *). II pHBomumM HeKOTO- 
bIe MPOCTeHIUMe pe3yJIbTATbI B ITOM HalpaBJieHHH. 

Teopema 6. J[za n-mepxoeo npocmparcmea E” npu Kone4Hom n MHO- 
wecmeo D onpedennemca ycaosuem PE ®, ecau lim (2% (e)) = oo. 
& 


—>00 


Teopema 7. J[aa 6eckoneunomepHoeo OaKaxoea npocmparcmea E mxo- 
mcecmeo DY nycmo. 
TakuM OOpa30M, BCe OeCKOHeYHOMepHble OaHaXxOBbl MpOCTpaHCTBa HMeIOT 
pOulyio pa3sMepHocTb d,(£)=2, KkOoTOpad ABMIHeTCH MAKCHMaJIbHOH cpelu 
pasMepHocteli dg(E). Ham kaxkeTca, 4TO 9STOT pe3Y/IbTaT He OJPKeH pac- 
-MaTPHBaTbCA KaK OOCTOATEIbCTBO, KOMMpOMeTHpyrollee pasMepHocTb dg. Ona 
IBIACTCA COepXKAaTeJbHbIM NOHATHEM JIA MpOCTPaHCTB, B H3BECTHOM CMBICJIe 
poee OJIM3KMX K KOHCUHOMePHbIM, KaKMMM ABJIAIOTCA mpHoOpeTatoulve Bce 
DovIblee 3HayeHHe B aHaJIM3e CYCTHOHOPMHPOBaHHble MpocTpaHcTBa Takoro 
ana, kak BS? u Ay. 
| Teopema 8. AnnpokcumamuéeHan pasmepxHocms npocmpancme He 3aéeu- 
bum om n u onpedensemca ycaosuem: 9E€®; ecau cywecmeyem maxkoe 
> 0, umo lim (e%log 9 (¢)) = 0. 
| e>0 

Teopema 9. Annpokcumamusnan pasmepHocmb as npocmpaxcme AS 
G — npouséonbHaA O2panudenHaa omKpolmaAa OONACMb s-mMepHOZO KOMNAKC- 
W020 Npocmpancmea) He saeucum om eblOopa oOzacmu G u onpedensemca 


cnoeuem PED, ecru 


; log @ (¢) 
lim 


7 4\sti —e 
eae (Iog =) 


V3 Treopempt 9 HerocpexcTBeHHO BbITeKaeT Teopema 10. 
Teopema 10. Ecau s<s’, mo as<Qy.. 


[loctynua10 
18 IJ 1958 


UMTHUPOBAHHASA JIMTEPATYPA 


- 1§. Banach, Operations linéaires, 1933. 2A. H. Koamorop os, JAH, 108, Ne 3 (1956), 
5B. M. Tuxomupos, JAH, 117, Ne 2 (1957). 4A.T. Bury wxkuu, JAH, 117. 
Ne 5 (1957). 4A. Grothendieck, Mem. Am. Math. Soc., Ne 16 (1955). 
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Jioxnanmn Axagemunu nwayk CCCP 
1958. Tom 120, Ne 2 


MATE MATHK 


A. J. JALUKO 


O CXOAMMOCTH METOJOB THNA PAJIEPKHHA 
(IIpedcmaeaeno axademuxom C. JI. Cobonesoim 14 I 1958) 

B nacroamei craTbe paccMaTpHBaeTca OfHa O6mlad CXeMa IIpHMeHeHH >) 

MeTOJOB THIla Tanepkuna M flatoTcH MpOcTbie YCJIOBHA CXOAHMOCTH 3THIE 

METOJLOB. 


Ilyctb X un Y —ruapOepTopbl mpoctpancTBa, {¢,} — MOmHadA OPTOHOpMHG 
poBaHHand cHcTeMa B X. PaccMoTpHM ypaBHeHHe 


Gite Auea ica al 


ipHyem onepatoppt A u K sMHelinble u JelicTByIoT u3 X B Y, onepatop sil 
HMeeT OrpaHHyeHHblt OOpaTHblt A+, v€Y. Ilycrs {;} — HekoTopaa cucTemMijy 
3JIEMeCHTOB H3 Y, yOBJIeTBOPHAIOMad pH wOOOM n YCJIOBHIO I 


(Aq, by) a OD (Ag, Dn) 
(Agns 1). - - (AQns $n) 


PemieHve ypaBHenua (1) mmjeM B Bue 


n 


Un = >) Ar, 
h=1 


NpW4YeM HeH3BeCTHbIe NOCTOHAHHBIE Q,,..., A, ONPEWeJIHeM H3 ycJIOBHH 


(Ati, AK Ue 0, Va) 0 Gia 1k oe) 


WJM 
Dy (Ags Pn) +A (Kk Pn)} Ge = (0, bm) (m=1,..., 2). (3)| 


B 9Tom cocrouT mMetoy TamepKunHa — Iletrpopa (?). y 
Bseyem, cueqya JI. B. Kanroposuyy (°) (cm. Take (°)), mpocrpancrBa’l 


Xx’, Y’, X,Y wm onepaTophl 9%, %, b. Sa mpocrpaHcTBo X’ npHmMeM MHOxKeCTBO 
n 


3JIEMCHTOB Bua x’ = > &%.0z, 3a MpocTpancTBo Y’ — COBOKYMHOCTb 3eMeHTOB } 
k=] t 
n y 


Baga y’ = Ax’ = »S a,Ag,. Tcuoxum X = Y = R", npvyem Oyqem cuHTAaTB, 

k=1 2 i 
ED: (%, seer &n)s Poy’ =Y {(y', hi), -- YY’ eke Onepatop © jelictByer } 
us Y BY, mpwyem p= ) wa Y: dy =I, bi)> +++) (Ys Pn)}. OTmerum, uto | 


onepaTop 9) HMeeT OOpaTHEIt 1, orl = ys O%rPpz. Tlonox%uM pty = >» arAon, | 
k=] Beat if 
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pHyemM KOS*PUUMEHTHI Oy, ..-,%, ONPeTeJIAIOTCA W3 CHCTeCMBI 
n 


Dd) (Ages Ym) %e = (Y, Ym) (m=1,...,n). 


k=1 


HB CHJY ycOBMA (2) noceqHAa cucTema paspelmmma. Hopmy jvia mpoctpan- 


ctspa Y ompefesmum papexcrsom |\y|| = | b—ty |. B TakoM cyrygae OyfeM HMeTb 
Fol = [orth = Idol =ldot = Nol = 1. 


Bsegem o6osHayenua A = pAor, K= pKoot, v =v. Cuctremy (3) 3anu- 
uieM Terepb B Bue 


Au + Ku = 0. | (4) 


HanoxumM ycslopue TviaqKkocTH Ha onepatop K: jaa smmo6oro 3auemMeHtTa 
€ K nalietca TakoH smement y’€Y’, uro OyleT UMeTb MeCTO HepaBeHCTBO 


|Kx—y'||<enl|x|, en >O0 mpu no, (5) 
YcoBve (5) MOXKHO 3aMe€HHTb APyrHM YCJIOBHeM: 


|AtKe = | <e |x|, ef =O npu n> co. (6) 


SameTuM elle, uTo ycnoBue ||Ko,x’ —bKx’|<u||x’|| Boimomuaerca Tpu- 
RBHaIbHO c w= 0. 
Tenepb MbI MoxKeM puMeHUTD Teopemy JI. B. Kayroposuya (?), 43 KOTOpOK 
eyyer: an re 
| Teopema l. Ecau onepamop G umeem o6pamnoiti u 6oinoAneHbl YCACBUA 
(2) u (5) uau (6), mo, Hauunad NeKOMOpoeo N, ypasHenuan (3) paspewuumol u 
Uiln NP N—->Co CXOOAMCA CUACHO K pewleHuto u ypaeHenus (1). BoE 
V3 Teopempi | BbiTeKkaeT BaxkHaA JIA NpHOx%KeHNH Teopema 2. 

Teopema 2. Ecau onepamop G umeem oOpamuolti, 6binoAHeHO ycaoeue 
I\(2) uw odHO us credyrotuux Oeyx ycnoeuti: 1) onepamop K 6noane nenpepoleen,; 
onepamop A+tK enoave Henpepoleen, mo cnpaeedaueo ymeepordeHue meo- 


— 


BbiacHHM, KOra, B YaCTHOCTH, BbIMOHeHO ycsmoBue (2). [Ipexye Bcero OHO 
HBLINIOIHeHO, ecmw A = E up; = 9;. Teopema 2 B 9TOM Cjly4uae yCTaHaBJIMBaeT 
IcxoquMocTb O6bluHOrO MeToJa TanepkuHa IA ypaBHeHH C BMOIHe HeMpepbiB- 
|HbIM OllepaTopom. Ecau onepatop A nomoxUTeTbHO-ompesereHHbI ub; = 9, 
Ho ycopve (2) TakxKe BBIMOHeHO, a Teopema 2 jaer pesybtaT C. I. Mux-' 


|| Ilonoxum Tenepb vb; = Bo;, rae B — annettusii onepatop, JelcrByrouuit 
ius X B Y. Ypapuenua (3) B 9TOM Cyyae MpHMyT BUA ypaBHeHMH MerTojla 
H. M. Kppisnopa. Teopempt 1 u 2 ycTaHaBJIMBaloT yCOBUA CXOAMMOCTH MeTO/IaA. 


YYcnopue (2) B 9TOM Ciyyae BbINOMHAeTCH. “cm OnepaTopHl A u B yfoBserso- 
| 


PAIOT YCJIOBHIO 


(Au, Bu) > i[yl2, y= const. (7) 


Ycunosue (7) B MpHOx*KeHNAX HETPYIHO MpoBepsAeTCA. ITO ycOBHe MbI Ha3bl- 
jBaem B-ncnoxUTeIEHCH onpeslemeHHocTbio onepatopa A. Ecnu oneparop B 
\MMeeT OFpaHHUeHHbili COpaTHbIli, TO BMeCTO YCJIOBUA (7) MOXKHO MIpOBepATb yCu0- 
HBue 

| (Au, Bu) So? |\|BulPy« «& =\const, 


lorkya cnelyer ycnosue (7). . 

_ Ecau oneparop A camoconpsKeHHbIi, MOMOXKUTebHO-ONpeneNeHHbIH, TO 

1B KayecTge onepatopa B MOxHO OpaTb, HalIpuMep, YeTHbIe MOOK SIbHbIe KOP- 
Hv 43 Onepatopa A u, B uacTHocTu, B = A. Ilo cpapnenmio c OObIMHEIM MeTo- 

qom TanepKuna 3TOT METOL MOXET aBaTb TAaKOe %Ke MpPeHMYIULeCTBO, YTO HW MeTOL 
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HaHMeHbINMX KBapaToB 0 CpaBHeHHto c MeTosomM Puta. Menno, B pxye cay} 
yaeB MOXKHO HEMOCpeACTBEHHO YTBepAAaTb JIYYWIMH XapakTep CXOAHMOCTH TIpH |} 
6/IM2KeHHBIX pelleHHi. 

PaccMoTpuM, HalpyMep, culeflyroulyto KpaeBylo 3ajlayy 


Lis A’u + AKu =0,. |) = Ope mele =o, (8} 


rae Ku — wunterpo-_uphbepenunanbHoe BbipaxkeHue TpeTbero mopayKa; S — Jo}> 
cTaTOUHO TlaqKad rpaHnila LE ED WIM TpexMepHol oOsiacTH 2. YpaBHen 


Hue (8) paccmaTpuBaem Ha we ). V3 Teopem BwoxKenns (°) cleqyetT, YTO ompe/ 
leasembit BbIpakenvem Ku onepatop K, kak omepaTop, JeHcTBy!OllHi H/p 


MY 
3 La, GOyeT BnomHe HenpeppiBHpM. Onepatop A? uMeet oOpaTHblii i 


IIpeanonmarad, 4To Ak He eCTb cOOcCTBeHHOe 3Ha¥eHHe 3ayauv, MW MpHMeHAs}E 
MeTOA JWI OTbICKAHHA PeWIeHHA, NOTYUHM CXOMAUIMUcH mMmpollecc, MpHyeM py 
nojaraa B= A? wu o603Hayaa yepes u pellieHHe KpaeBoli 3ajjauu, OyeM HMeTb [8 
YTO Un—>U paBHOMepHO BMeCTe C MpOH3BOMHBIMA JO BTOporO NMOpsAyKa FF 
B CpeHeM BMecTe C MpOv3BOAHbIMA flO YeTBepTorO MopayKa — 9TO Culeyew) 
M3 TeopeM BJOxKeHHA. Ec npemnouoxKuTb, TO BbIpaxkenue Ku uMeeT MopAje 
OK He BbIIMe BTOporo, TO MOXHO MIpHMeHATb OObIUHbIM MeToR TamepKuHaie 
B 9TOM Culyyae MbI NOJYYHM CXOAMMOCTD B CpeHeM flO BTOporo MOpayKa be 
paBHoMepHylo camMMx (yHkKuwi. Bompoc o smyuule CxoqHMOCTH oOcTaeTCH 
OTKPBITBIM. j 

OrmetuM Tefepb, 4TO ecau onepatop A mpefscTaBuM B Bue HeYeTHOFE 
cTenewH HeKoTOporo onepatopa 7, A= 7"*!, npuuem onepatop T*"—” (r < kip 
NOJIOXKUTE/IbHO-ONPeeJICHHbIN CaMOCOMpAXKeHHbIN, a onepatop 7? cyukecTByeife 
M OrpaHMyeH, TO MoxHO Momarath B = T”*! (O<r<k). Oru 3aMevanvem 
MOXKHO I1OJIb3OBaTbCA MPH PeWeHHH OHOMePHbIX KpaeBbIX 3aay HeueTHorey 
nopaqKa. 


Ka3auckuii rocyapcTBeHHbI yHuBepcuTeT Iloctynu1o 
um. B. WM. Yabsanopa-JlennHa 13 I 1958 


UWMTHPOBAHHASA JIMTEPATYPA 


1H.M.Tloapcxu hs, ye. MateMm. *&ypH., 7, Ne 1, 56(1955). 7? JI.B. Kantopo 
Bu 4, Ycn. MaTeM. HayKk, 3, B. 6 (28), 89 (1948). 3 B. B. Hpauos, JAH, 110, Ne 1, 18 
(1956). 4c. T. Muxauun, I[po6mema munumyma xksaypaTuuHoro (byHkuMOHata, 1952.8 


SGA. € 6i6/o 1's} Hexoroptie TIpHMe€HeHUA CbYHKUHOHAIbHOPO aHaslH3a B MaTeMaTHueckOi 
gusuxe, JI., 1950. 
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Hornagnn Anxanemun Hayk CCCP 
1958. Tom 120, Ne 2 


MATEMATHKA 


Axayemuk A. WH. MAJIDILEB 
O HEKOTOPbIX KJIACCAX MOJIEJIEH 


| _B s3ametKe (1) yka3aHa CTpyKTypHad xXapakTepucTuKa KBa3HCBOOOJHbIX 
H KsaccoB amreOp. Vicnoupsys sTOT pesysbTaT, Mbl yKa3bIBaeM HMDKe CTPyK- 
| TYPHbIe XapakTePHCTHKM YHHBePCasIbHO aKCHOMATH3UPYeMbIX KvIaCCoB Mojeseli 
JH KBaSMIIPMMHTHBHBIX KJIaccoB asireOp. Tem caMbIM pellaeTcH OHOBpeMeHHO 
WM BOMpoc O YHCTO asireOpawuecKOH BHYTPeHHeli XapaKTepHcCTHKe KBa3HIIpHMu- 
|) THBHBIX KJIaCCOB avIreOpavuecKuX CHCTeM, OCTABJICHHbIM OTKPbITBIM B (2). 
|B KOHIe NOKa3bIBAeTCA, YTO C TOUHOCTbIO JO CTPYKTYPHOM 2KBMBaJICHTHOCTH 
| EMHCTBEHHBIMM AKCHOMATH3UPYeMbiMH TOMOMOpP*HO 3aMKHYTbIMM KJIaccaMv MO- 
| neneit, JONYCKaIOWlMMH TEOPHIO ONpeeIAIOMIMX COOTHOWeHHH B cMbicse (°), 
ABJAIOTCA KBa3HMIIPMMHTMBHbIe KJIaCCbl aJIreOpavyeckux CHCTeM. 

Bce paccMaTpuBaeMble HWKe KaTeropvyH CTpyKTyp OyAyT npesnosaratpca 
C€ CHJIbHbIMA MNOJCTpyKTypaMH, a MpsxMmble KOMNO3HUMM OyayT B cayyae 
 CyINeCTBOBaHHA NpeAnosaraTbcea COBNAalollMMM C TPAMbIMV MpOvSBeeHHAMH (?). 
| 1. Kareroputo ctpyktyp K ycJioBuMcs Ha3bIBaTb KaTeropHuel c PUHE- 
TapHbIMH TOMOMOP@H3MaM4H, eCJIM, KaKOBa ObI HH Oba JIOKasIbHaA 
|cuctema K-nogctpyktyp W., moKppiBaioulan K-ctpyKtypy %, mo6oe oTo6pa- 
| KeHve cTpyKTyppl WB K-ctpyktypy B, aABualomleech aA KaxkOoH NOAcTpyK- 
Typp Y%, romomoppu3mom YJ, B mo_xozamyio K-noxctpyKTypy cTpyKtyppl B, 
| aBIAeTCA TomMomMopdu3smMom Y% B %. B cooTBetcTBve Cc OObINHOH TeOpeTHKO- 
|| rpynmosol TepmuHosornelt, K-ctpyKtypy 2% Has0pem MOKAMbHO KOHEU- 
HO, ecm m060€ KOHeYHOe MHOXKeCTBO JJIeEMeHTOB YW mexKUT B ee NOMXoMA- 
mleH KOHeyHOK K-noyctpyKType. SicHo, 4TO BCe KaTeropHu MOjevIeH HMeIOT 
| @uHuTapHble romomopdusmpl. JlerKo JoKa3blBaeTCA TaKxKe CJIeAyIoOWlan Teopema. 
Teopema 1. Bcsakas Kameeopun cmpyxmyp K c duxumapHolmu 20mo- 
| MOp@u3smamu U AOKANGHO KOHEUHOLMU CMpyKmYpamU CMpyKMYPHO aKeuea- 
AenmHa nodxodnumemy KAaccy modereti. 

Kateropyto cTtpyKTtyp K OyyeM Ha3bIBaTb JOKAJbHO COrwdacoBaH- 
HOH, ecM H3 TOrO, 4TO mOOaH KOHEUHAA MOJCHCTeMa DPOM3BOJIbHOM CHCTeMBI 
| K-ctpyktyp ©, ompeyeseHHblIx Ha MOMMHOKeCTBAX HeEKOTOPOrO MHOKECTBA, 
| BIOwKuMa B K-cTpykTypy B KayecTBe ee MOJCTPyKTyp, culelyeT, YTO HM BCA 
| eucTema © ByloxKNMa B Ho_Xoynmyro K-ctpyktypy. 3 9toro. onpexenenna, 
B YaCTHOCTH, CJlelyeT, YTO B JIOKaJIbHO COrIaCOBaHHbIX KaTerOPHAX BCAKYIO 
BO3pPaCTAaIOMLy!O WeNOUKY BJIOMKeHHBIX pyr B Apyra K-cTpyKTyP MOXHO BVIO- 
X*KUTb B OObeMIMOMLyIO cTpyKTypy. JloKalbHad TeOpeMa y3KOrO MCUHCIeHHA 
MpeMkaTOB NOKa3bIBaeT, UTO BCE AKCHOMATH3upyeMble KaTeropwu MOjeven 
ABIAIOTCA JIOKAJIbHO COrIacOBaHHbIMH. 

HanomuuM, 4uTo Kaacc MojeneH K Ha3blIpaeTcd YHHBeEPCaJbHO ak CHO- 
MAaTH3HPYeMBIM, CCM OH MOKET ObITb OXaPaKTePH30BaH HEKOTOPOH COBO- 
KYNHOCTbIO YHMBepCasIbHbIX AKCHOM BHa (x1)... (Xn) B(%1,~--~.>%Xn), THe 
BbIpaxeHve I KBaHTOPOB He COjepxXKHT. 

Teopema 2. J[na mozo umo6or Kameeopun K O6olaa cmpyKmypHo aKeu- 
6ANEHMHA HEKOMOPOMY YHUGEPCAABHO AKCUOMaMUsUpYyemomY KAaCCY moderell, 
Heobxo0umo u Oocmamouno, umobor K Oolaa AOKAAbHO COeAacoBaHHou, umera 
Quxnumapxole 2eomomopq@usme: u srwboe nodmnoscecmeo K-cmpykmypet 60120 
ee K-nodcmpykmypot. 
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Teopema 3. Ecau yxueepcanrbxHo akcuomamusupyemolli Kaacc modeAei\e 
C KOHeUHbLM MHOCECM6OM OCHOGHOIX npeduKamos P,,..., Pr, CmMpyKmYypH)) 
SKBUGANeEHMeH KAAaCCY MOOeNeLL C OCHOGHOLMU NpeduKamamu Qy,..-, Qr, mi 
umerom mecmo akeuganeHmHocmu euda P; (xX, ~~~. 5 Xm;) © Bi (%1, «+ - > Xm,)” 
Qj (Xs + +s nj) WOz (1, ~~» Xnj)s 20e %;, Qj; —omKpoimole @opmyAol c npew 
OUKaMHoIMU nepemenHoimu Q;, coomeemcmeeHHo P;,uU NpeduKamom pasencmea 

B cayyae, Kora 4MCIO OCHOBHBIX MpequKaTOB OeCKOHe4HO, TeOopeMa of 
TaKX%Ke BepHa, HO TOJIbKO B KauyecTBe %;, O24; CleqyeT CUHMTATb JOMYCTHMBIMP} 
HM O€CKOHeUHbIC BbiparxKeHHaA. 


2. Monenb 2 c CcHOBHBIMH MpemuKaTamu P,, Ps, ... 4WICHHOCTEH Mg, Mg, .. | .; 
HaspipaeTcA asreOpauyueckoH cucTeMOH THNat=—C/; My, Mg,.-.7 hh: 
rye | —HeKOTOpad YaCTb MHOXKECTBA MHACKCOB MpeMKaTOB, eC MpequkaTh/s. 
P; naa i€] sBastoTca mpenuKatama onepauni Hwa YW. Knacc A, Bcex ame 
reOpavueckMx CHCTe€M THMa t €CTb KJIacC OFpaHMYeHHbIM, MYJIbTHILIMKaTHBHOR) 
H TOMOMOppHO B ce6e 3aMKHYTHIH, peryJApHbIH uM cOsepxKallMH e2MHHUHYKTE, 
MOfeIb. B (+) BBeJeHbI NOHATHA KBa3HCBOOOAHOrO MH CBOOOLHOrO MOK IAaCCOEP . 
KaTeropuu ctpyKtyp K. Ecau K— xkatTeropua MojeueH, TO KBa3HCBOOOJHbI 
HW CBOOOJHbIE MOLKMaccbl, BbiqemMemMple U3 K HeEKOTOPOH CHCTeMOH AKCHOM,D. 
T. @. akCHOMaTH3upyemble BHyTpH K, OyyT Ha3bIBaTbCA COOTBETCTBEHHOP 
KBa3HNPHMHTHBHHIMH WH NPHMUTHBHHIMH B K. Kea3sunpHMuTHBHBIelE 
(MpHMuTHBHEIe) NoAKaccbl Kacca K SyfyT mpocTo Ha3biBaTbCaA KBa3HUNPH-e 
MUTUBHbIMH (M1 PMMMTHBHBIMM) KwaccaMH asreO6OpanyecKuxp 
cuctTeMm jaHHoro Tuma. 3 teopem Tapcxoro —Jloca (?,°) m Buxra (°) He-#- 
MocpeCTBeHHO cylIeqyeT, 4YTO NolKacc L HeKoToporo xksacca MoyeneH Ki) 
Tora HW TObKO TOrga KBagMNpHMuTHBeH B K, korfla L MoxeT ObITb BbI_e-fy 
jieH 43 K akcwvoMamMu BYfa (x,)... (Xn) (Ry&... & Rs D Rs4i), THe R; cyTEy 
BbiparkeHuaA Bua Pa (Xi,,...,Xi,)- 4 

Ilycrb kateropua K: «) MYJIbTHIIMKaTHBHO 3aMKHyTa; 8) cofep»xKUT enM- ji 
HMYHyIO cTpyKTypy. Torga nepeceyenHe 060H CHCTeMbI KBa3HCBOGOJHBIX Hl 
(cBOOOAHbIX) NoAKsaccoB B K 6yfeT KBa3HCBOOOLHbIM (CBOOOAHBIM) No_Ksac- |B. 
com. Ilostomy jwid Kaxforo Ksacca K-ctpyKktyp 7 B K Haliqetca HavMeHb- |B 
wu KBa3HcBOOOTHEIM (cBOOOZHBIN) noyKsace L, conepxamuh T. Knace Li) 
OyeM Ha3bIBaTh KBAZSHCBOOOAHBIM (CBOOOJHBIM) 3AaMbIKaHHeM JT) 
B K wu 6ymem nucath L=T7(L=TY). Jlerko spugetb, uro TY coctouT u3 
BCCBO3SMOXKHBIX K-NOMCTpyKTyp MpAMbIX MpousBesqeHHH T-crpyKtyp. UrTobp @ 
NOJYUMTb anaJiOrMyHy!o XapakTepucTuKy T7/, Hanox%KNM Ha K ene Tpe6oBaHua: 
vy) K B ce6e romMomMoppHo 3aMKHyTa u 6) mpoobpas K-nogxcrpyktTyps! npous- if 
BOJIbHOH K-crpyktypbi 2 mpH romMomMoppHoM oToOpaxeHun ua Y% mobo W 
K-ctpyxtypp! 8 ects K-nogectpyktypa B %. Torga cBo6olHoe 3amMplkanue | 
Lf xpasucBo6oqnoro mogzKjacca L GyeT COCTOATS H3 BCEBO3MOXKHEIX K-cTpyK- } 
TYP, ABJIAIOWIMXCA TOMOMOp(HbIMA OOpasamu L-ctpyKTyp. OrTcioga cuenyer, 
uTO ecum K u T — axkcvomatusupyempble Kulaccbl Mojeseli, To T? u Tf OygyT 
TaKxKe akcMomaTusupyembima. Jlamee, ecmm KaTeropun crpyKTtyp K yyosae- 8 
TBOpseT YCIOBHAM «)— 5) mM peryJiapHa, TO Bcakasd Lf-cBo6oqHad crpyKtypa & 
OyneT npHHaqiexatp L, rae L— KpasucBo6oqubii nogKmacc B K. B yacr- 
HocTu, ecm L/ comepxxuT cBOOOAHbI€ CTpyKTypbl c wO6bIM uncnOM Lf-cBo- 
OOAHbIX NOpor*KAaoUNx, TO samac CBOOOAHEIX CTpyKTyp He MeHseTCA npH 
nepexofe ot L kK ero CBOOOAHOMY 3aMbIKaHHI0. | 

Teopema 4. J/Tycmb peeyaspuaa Kameeopun K, ydoeaemeopsrowaa % 
a) —6), codepacum KoHeanyio cmpyxmypy %. Toeda: 1) K-ceo6odnee cmpyx- 4 
MYPbl C PASAULHOLMU KOHeLHOIMU 4UCAAMU C6OO0OHELX noposcOarnlMUux HeUso- | 
MOpPHol,; 2) 6 MUKUMANHOLX KeasuceodbdodHOM {W% u ceobodHom {WF nod- * 
Kaaccax, codepxcauux UY, Kaxdan cmpykmypa Cc KOHeLHeLM nopoxcOaroLuUM 
MHooecméeom KOHeXHa, 3) eCAU 4UuCAO NeuZomopHolx K-cmpyxmyp KaoKcdootk 
KOHeLHOU MOLHOCMU KOHeUHO, mo 6 {UF codepotumca AULUo KOHeXHOe 4uUCAO 
HECOURUMADIX  MUNUMQAADHOLX K6A3UCEOO0OHOIX U MUHUMQAADHOLX  CBO0OOOHDIX 
noOK Aaccoe. 
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iF 
i | prBepyAeaHA 1), 3) sBumtoTcH O606uleHHAMH Teopem ®yy3usapa (7) u 
% ), AOKa3aHHbIX MMM JIA MPHMMTHBHBIX KulaccoB aureOp. 

oy 3. Ilyetb I — uacruuHo ynopsyoueHHoe MHOxKeCTRO, JOObIe ABa 31eMeHTa 
i fkoroporo MMeIoT OOM OOMbUIMH semeHT. IIpegnomoxUM, YTO C KaxKIbIM 
-€L conocrapsmeH oObekt WY, KaTeropyn K uw c Kapow napoli <a, B» 
a, BET, «<8) comocraBseH roMomopdusM re: Y%.—> We Tak, yTO us a<y<B 
RIENYET Teg = ToyTyg. Tosopat, uro I’ uw oroOpaxenna a>, (x, B>—> tee 
OcTaBMAIOT MpAMOH cMeKTp. Odsext YX Kateropuu K c 3aqaHHpimMu 
oMoMopdu3Mamu 7: U,—> WU nasprpaetca mpewemoM cnexkTpa (°), ecam 
Ka = Tapte (%< B) MW eCMM IA MOGOH CHCTeMbI FOMOMOP(H3MOB oc, OObeKTOB 
2 B NPOM3BOUIbHbI ~K-oObeKT %, YOBMCTBOPAIONIMX YCJIOBHAM oy = Tg9¢ 
(a<( 8), HalieTca OMMH M TOMbKO OJMH Tromomopcusm &: Y2%—+%B, za KoTo- 
OrO og = ms (KET). B cayuae, korga K —xKatTeropua crpyKtyp, Jastee 6e3 
JOMOJIHMTEJIbHbIX OFOBOpOK OyeT npefnouaraTpes, uro I’ umeeT HavMeHbIUMi 
pleMeHT QO M YTO OTOOPaKeHHA Tyg ABJIAIOTCA ToMOMOpdH3sMamMu Y, Ha Wg. 
Ora MOXKHO CYMTaTb, 4TO cTpykTyppl YU. uv W=limY%, saganp ua Y, 
MOAXOMALe OMPeeJIeHHbIM OTHOLWWeHHeM paBeHcTBa (cp. (4)). Ecau K — xa- 
meropHx BCeX MOfeeH HKCHpOBaHHOrO TuNMa, TO JIA s0Coro NpsMoro 
,}eeKTpa MPH yKa3aHHbIX OPpaHwyeHMAX NpeesIbHad MOJeJIb CYUeCTByeT HM KOH- 
HicTpykimu ee onucana B (1"). Tam 2Ke NOKa3aHO, TO eC/IH YHMBepcasIbHad WIM 
PMOMOKUTeIbHaA aKCHOMa VMeeT MeCTO Ha BCeX MOJeJIAX CIeKTpa, TO OHA 
PumeeT MecTO HM Ha MpegebHOH Moyen. TlockobKy BCe yHMBepcaJIbHO aKCH- 
PomatTusupyemble KJlaccbl aylreOpawuecKHX CHCT€M XapaKTepH3ylOTCA MOIOKU- 
TeJIbHDIMA MH YHHBeEpCaJIbHbIMH AKCHOMAMH, TO KaxkJbIh TaKOH KJIacc COfepxKUT 
mpefesibl cneKTpoB cBowx cucTem (11). Bo3smoxHOe oOOpalieHHe 3TOrO aeT 
icuetyrollad TeopeMa. 

| Teopema 5. Myaomunaukamueno 3samknymolti Kaacc anzeOpaurecKkux 
cucmem, codepocamutt ece nodcucmembt ceoux cucmem, moeda u mod’oKo 
moeda aKcuomamu3upyem, KOe0da OH codepocum npedenol NpAMoIX CheKMpPOs 
Wceoux cucmem. 

| B yacTHOCTH, KBa3HCBOOOJHbIM Kulacc avJIreOpamyecKux cHCTeM Torja U 


iTpoB cBoux cucTemM. IIpHHuMad BO BHHMaHHe Teopemy 5 us (*), Moyyaem: 
|qit TOTO TOOL! KaTeropua cTpyKTyp K Obila cTpyKTypHO 9KBMBaJIeHTHAa 
|AKCHOMaTH3UpyeMOMy KJlaccy avIreOp, MYJIbTHIJIMKaTHBHO .3aMKHYTOMY 4H CO- 
| Hep»katemy Mojjaire6pbl CBOHX asreOp, HeOOxOfMMO H JocTaTOUHO, 4TOOHI K 
(Oblla KaTeropveH c JeJMMbIMM TOMOMOp@H3MaMH, MYJIbTHIJIMKaTHBHO M TOMO- 
|MopdHO B ceGe 3aMKHYTOM, orpaHHueHHO, peryAPHOH, AaAMTMBHOM uM YTOODI 
B K cyulecTBoBaIM Mpefeyibl MpxAMbIX CIe€KTpOB YyKa3aHHOrO BbIlle THMA. 
| Jo6apiaa K 3THM yCuIOBHAM TpeOoBaHHe CYyIIe€CTBOBaHHA e2MHMYHOH CTpyK- 
|TYpbI, MOJIyYHM CTPyYKTYPHy!O XapaKTepHCTHKy KBa3HMPHMMTHBHbIX KJIaCCOB 
amreOp. 

| Tlycrs K — mponspoubHaa kaTeropus crpyKtTyp u Y&€ K. Orxoulenne 9kBu- 
‘Baentuoctu 9, ompeyemeHHoe Ha OCHOBHOM MHoxecTBe YW, Has0OBeM KOHT Dp y- 
\9HTHOCTHIO Ha YW (cp. (*°)), ecm § MpHHayexuT HeKOTOPpOMy rOMOMOp- 
‘dusmy % wa noyxogamyo K-crpyKTypy. OKBMBaJIeHTHOCTh § yCIOBMMCA Ha- 
| 3bIBaTb BHEWHeEM KOH PySHTHOCThO, eC WA MOObIX ABYX TOMO- 
| MOp@H3MOB 6,9 MponsBolbHOH K-crpyKTypp! B B Y% u3 cooTHOWeHHi 
°=6%(6) qa HeKOTOpO mopoxarouleli CHCTeMbI 3/IeMeHTOB 6, CTPpyKTYPpbI 
|B cnenyer 6° = 6° (6) naa Bcex DEB. 

OuesuyqHo, OAH moeo, umobo: Kea3zuceobodNelli Kaacc anzebp K O6otn 
ce0b0dHbim, Heobxodumo u Oocmamouxo, umobot 6 K Kaocdan 6HewnNaAA 
KOHepyaIHmHocmb OollAa KOHEPYSHMHOCMOoMN. 

Takum o6pa30M, uTOObI NOyaHTb BHYTPeHHIOIO CTPpyKTypHy!o XapakTe- 
pHCTHKY MPWMHTMBHBIX KJIaccoB asreOp, ocTaTouHO K YykKa3aHHOMYy BBIILe 
HaOopy CTPYKTYPHBIX CBOLCTB, XaPaKTePUSYIONIMX KBasHCBOOOJHbIe KJACCbI 
alreOp, TPHCOeAMHHTb TpeOoBaHHe COBMaleHHs BHCWWHAX KOHTpySHTHOCTeH C 
KOH py2HTHOCTAMH. 


a 
a 
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4. Knacc mMojeneli K Hwa30BeM KacCOM C JOKaJbHOH BOK) 
MOCTbB10, CCIM W3 TOTO, YTO Kaxkjlad KOHeYHAaH MOJMOJeJIb IMPOW3BOJIbHC 
Mojeiu IN ws0Mophuo BilOKuMa B MOLxXo_AMLyIo K-mojeb, cileqyeT BJIOXKID 
MOCTb caMol Moyemm It B mo_xopauyio K-MojeJb. / 

JIemma 1. ITycmoe kaacc modeneti K Cc aokanbHoti BAoscuMmocmbio Cie 
Oepacum K-ceobodHele modeau C AMOolLM KOHe4HOLM 4UCAOM Ce0000HbIX NAON\ 
Hix noposcdawouux. Toeda daa Kascdoti onepayuu Don (cm. (*)) Ha @cey 
K-modeaax cnpasedausa dbopmyaa . 


Or a. es toe Xn) == Xn OO (AXn42) ove (a% s) 2 (x1; Seles Xs), @) 


20€ Wan — NOOXOOAWWAA KOHBIONKYUA 4ACHOB BUDA Pa (Xi). ++ 5 Xiz)- 


JlemmMa 2. Ecau xaacc modeneti K c aoKkaabHoti éenookumocmero 6 ceCh 
20MOMOpPpHO samKHym wu codepocum K-ceobodHele modenu c ArOolm KapOL'\ 
HAAbNbIM UUCAOM K-qbuNUMAPHO NAOMHOLX Ce0b0dHbLX IAemeHMOs, mo, OobaE\ 
aan @-onepayuu K 4UuCAY OCHOGHOLX NpeOuKamos KAacca K, mot o6pamum ez) 
6 YHUBEPCANbHO AKCUOMaMU3UPYemollL KAACC AAzeOpaurecKUuxX Cucmem. | 

Ha ocHopaHuv 3THX JIEMM Tellepb MO*KeT ObITb OKasaHa: : 

Teopema 6. Kaotdoiti R-noanolli 6 cede eomomopdHo s3amKHymel\\\ 
akcuomamusupyemolli Kaacc modeneti K cmpyxkmypHo akeueanenmeH Kéea3suly 
npumumueHomy KAaccy aAeeOpauueckux cucmem. 

JleficrsutenbHo, u3 R-nowHotpt K caenyet (*), uTo B K cymlectTBywfe 
K-cBo6ofuple MOM C JOObIM Kap] MHaJIbHbIM UHCJIOM CBOOOJHBIX NMOpoxK eye 
toujux. M3 romomopHot samkKHytoctu K caenyer ((*), Teopema 1), uro Hel) 
myctTble mepeceyenua K-nogmoyenei K-mogene cyTb K-noqmogem. B cuir 
OCHOBHOTO pe3ysIbTaTa 3aMeTKH (12) 9TO BuIeueT 3a COOOIO, BBY aKkCcHomall 
Tu3upyemocTu K, aiyuTHBHoctp K. Teopema 2 u3 (1) moKa3bIBaeT, YTO CBOD 
OoyHbIe Mopox*aiouwwe K-cBOOORHbIX MOeeH OyyT CHHATapHO-NJIOTHbIMH\= 
B cuuy JieMMbI 2, HaKOHell, 3aKsIKOUaeM, 4TO OOoralleHHe K -onepaluamMuleh 


ONpeseeHHbIMH 110 (~opMy.iam (1), JaeT KBa3HIIPHMUTHBHBI Kuacc amreOpau 
yeCKHX CHCTeM. . 


Ilocrynu.io 
20 II 1958 


IMTMPOBAHHAS JIMTEPATYPA 


1 A.U.Maapues, JAH, 120, Ne 1 (1958). * A.H.Maapnues, JAH, 108, Ne 2} 
187 (1956). * A. H. Maapues, JAH, 119, No 6 (1958). 4 J. Los, Fund. Math., 42) 
Ne 1, 38 (1955). > A. Tarski, Proc. Acad. van Wetensch., 57, Ne 5, 572 (1954).° K. Bing? 
Proc. Am. Math. Soc., 6, Ne 5, 836 (1955). 7 T. Fujiwara, Proc. Japan. Acad., 31) 
Ne 3, 135 (1955). 8D. Scott, Indag. Math., 18, Ne 1, 35 (1956). ®S.Eilenberg} 
S.Mac Lane, Trans. Am. Math. Soc., 58, No 2, 231 (1945). ?°J. R. 1s bell, Canad. J. Math. | 
9, Ne 4, 563 (1957). 4 A.H.Maabpues, JAH, 109, Ne 2, 266(1956), #% A.HW.Maanp} 
ue B, TAH, 116, Ne 5, 738 (1957). | 
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Woxrnagn Arxanemun Hayk CCCP 
1958. Tom 120, Ns 2 


MATEMATHKA 
A. Tl. MPYHHKOB 


PEWIEHWE OJHOM CMEWAHHOM KPAEBOM 3A0AUH 
TEOPHU TEPMOMboy3HH 


(ITpedcmaeaexo akademuxom A. A. Jlopodnuyoinem 3 XII 1957) 


B wactosmleH cTaTbe mpeyaraerca MeTOA pelieHua OHO cMellaHHoi 
(KpaeBOH 3alauH JJId CHCTeMbI JByX ypaBHeHul Tuna Dypbe, BcTpeyalouluxca 
ps TeopHu Tepmoyuddpysuu (1). Pemienue mpeycraBaeTcaA B Be CyMMbI HH- 
} TerpaJIOB, COJlepxKallHX MpOM3BOUIbHble (byHKIWH MapaMeTpa MHTerpHpoBaHus. 
| Tlocjequve onpeyeisioTcA M3 TpaHMUHbIX yCJIOBMli MocpeACTBOM pelleHHs 
/CHCTe€MbI HHTerpaJIbHbIX ypaBHeHu BowptTeppa. 

1°. PaccmMoTpHM cHcTeMy ypaBHeHHii 


Ou Our Ou Ou 07u 07u 
cami Sel ae + a : ® a = Par be Oar 2 (1) 
(a, + bby + az)? * 4a,a, 


|C HauaJIbHbIMH yCJIOBHAMH 
uz(x,90) =fi(x), O<Me<, (2) 
| HW rpaHHuHbIMH yCJIOBHAMH 


du; (0, t) Aus (0, t) 


Ayytty (0, £) + Ayatte (0,04) + G3 — Be 1b ia — 3 = 1a (2), 
SOs 6) 4 Oaotls (0,1) 4 Osa oe + dog ee. = x(t), 

(3) 
Erna ante (fa eee ee 
yytty (1, £) + Gaptte (I, t) + Ags rth See Ae. 


‘Tye a;, 6;, Qy1—Mocrosuupie Kosppuunentn; f;(x), yx (t) (= 1,2; k, l= 
|= 1, 2, 3, 4) —npon3BompHble orpaHHueHHble HHTerpupyemble (yHKIUMH CBOMX 
| apryMentos. ByjeM cunTaTb HeH3BeCTHbIe PyHKILMH 


ui(0,t)= g(t), ws(l, t) = 9: (2) (4) 


| 3aJJaHHbIMH, OMmpeyevieHveM ux 3aiiMeMca MosxKe. 
C nomoubio COBMeCTHOrO MIpHMeHeHHuA mmpeoOpasoBaHHi Dyppe u Jlannaca 
peueHue 3amaun (1), (2), (4) MoxHO NOJyYHTb B Buse 


| 1,2 


ui (x, t) = >) (Ais; + BoyWs;), (5) 


Ss, j 


roe Ajj, BS;— mocTosHHble KoadputneHTEl; 


t 
u, (f — T) 
Vy 2 ge eee 
0 


+1 | 2 9/5 | nea 


Wj = EA fo, (252, “j—s, [E. S nwa. 
0 


al 21 
= 4s [ay + bybz + ag + (— 1) V (G+ byb2 -- G2)” — 40,45] , 
95 (x, t) = an 3) exp (— (« + 2)/t}. 


W3BOHY!IO NO X OT TeTa-CbyHKUMH 93 ee MpOM3BOAHOH no ¢, NOJyYHM 


2 


du, (x, t Z i | 
i ) — De (As; Ps; _ Bs; Qsi), (6) 
we 
rye : 
P 4 ee 0 9 x Bs (f=) ; d 
1 gl \ sas [ar ee ot 
0 
4 0 9. = u, (f—T) 1 @) 
T al \ a(¢—t) *{ 2” |e) t, ) 


1 : 
Qu =a | < {8 Ee |= 5 fase . “ied. 


IIpwHuMai BO BHMMaHWe ykKa3aHHOe BBIlIe NMpescTaBsieHHe MyHKUHH Fz, f 
0 
HeTPYAHO SAMeTHTb, YTO MPOUSBOAHAH > 33, CYUeCTBy!Ollad Mp Bcex 
x=-0 B TepBoM M Mpa Bcex x=/ BO BTOpoM M3 MHTerpaoB npaBoi yacTH | 
papeHcTBa (7), CTpemMuTca K OecKOHeuHOCTH, Kak ?¢7‘2 npw t—>0, ecam ttt 
mpu x = 0B neppoM ulpw x =/ BO BTOPOM H3 YNOMAHYTHIX HHTerpavoB. 
UroOpl us6aBuTbca OT STOO 3aTPyHeHHA, 3aMeHHM yCuoBua (3) ApyruMu, 
KOTOpble NoslyuaoTcA us (3) mMyTeM uHTerpHpoBanua mo ¢. Murerpupys (6)4 
no ¢, Halijem a 
t ( 2 
Ou,.(x, T) feat fay* t 
\ — “ni > (As; Psj + Bs; Qsj), (8) 


s, j=1 


o 


rye 


t t 
Pup =\ Pale de, Oy =\ Qarle, dae. 
0 ’ 0 


Wuterpupya (7) no ¢ wH MeHAa mopsqoK mHTerpHpoBaHua mocpeCTBOM | 
dopmyvt Jlupuxse, nomyuHm 
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R ily 
f Wy { F) wa) By € 7) 
Posi (*, 1) =— Z| 9(9) a\ EGgacie SONY arab eas 
0 Wy 
1 ¢ 6 #6 ee 
° ° ==85. eg Wee 
Tad \ d(x) de | d (¢—7) 95 [ Dee ? la. 
0 T 


Orciofa cileqyeT, To mpu Bcex 0< x</ umeem 


ip 
* toc v. (T —7) 
Poe, T) = — 7 \ er (2) [gp Se — at 
0 
Bt ora | 
4 l— x ~¥,(T —7) 
>i gl 7 (t) 9s | a , | dt. (9) 


Ilyrem HelocpeyCTBeHHbIX BbIYHCIeEHHM, KaK 3TO CylemaHO B (?), MOxKHO 
M0Ka3aTb, 4TO dopmywia (9) cnpaBeluBa upH x = 0, x = 1. Haxomwyeune BpI- 
jpaxkeHuit (8) pH sTHX 3HAYeHHAX X M MOACTAHOBKa HX B ypaBHeHHA, Mouy- 
IYeHHbIe mocse WHTerpHpoBanua (3) no ¢, NpHBOAWT K CHCTeMe MHTerpaJIbHbIx 
JypasHenni BoubTeppa nepporo poya 


4 t 
>) \ Kao (t, 2) en ()de= gat) (w= 1,2, 3,4), (10) 
B=19 P 


Ihe 9s = di, Og = b. PyuKunn K., (t,t) M ga(t) HMeIOT BUA, NOsBONAIOMLAH 
cBecTH cuctemy (10) kK cucTemMe OOOOWIeHHBIX MHTerpaJIbHbIxX ypaBHenul Aen 
(?), KOTOpad MOxeT ObITb JIerKO MpWBeeHa K CHCTeMe HHTerpasbHbIx ypaB- 


jHeHnli BosbTeppa Broporo poja 


at 


a(t) + 3 | Gap (t, 2) 90 (s)dv =e) (@=1,2,3,4), (11) 


B=1 9 


THe §.¢(¢, t) Ho, (f)—HenpepbiBHble (pyHKWMM MepemeHHbIx ¢ MH 7. ' PemeHve 
/M1OCTABJICEHHOH 3aflauu MOJyYMM MOCIe ONpeseJIeHHA HW3BeCTHbIM CMOCOOoOM (*) 
(yHKuMH o,(¢) H3 cucTembl ypaBHeHHi (11) u moycTraHoBKH UX B paBeH- 
icTBa (5). 


BeluHCIHTeIbHEIM § eHTp Tocrynu.to 
AkajlemuH Hayk CCCP 2 XII 1957 


UHMTHPOBAHHASA JIMATEPATYPA 


1 A. B. Jin ko B, Teno 4 Maccoo6Mmen B mpoueccax cywKku, M.— JI., 1956. *# A. Ta- 
/aes, Poqumank wa Codniicx. yuus., 48, 113 (1946—1947). % 9. T y pea, Kype matematu- 
yeckoro aHanu3a, 3, 4.2,M.—JI., 1934. *T.Mt0n7 gu, Muterpanpupie ypapuenna, JI.— M., 
| 1934. 
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Jloxnagn Akayemun HayK CCCP 
1958. Tom 120, Ne 2 


M. JI. PACYJIOB 


®OPMYJIA PA3JIOKKEHHSA MPOKW3BOJIBHOM ®YHKIMN B PAL 
MO ®YHAAMEHTAJIDHbIM ®YHKWHAM OJHOFO KJIACCA 

rPAHHYHbIX 3AJA4 C MAPAMETPOM JIS JIMHEMHbIX , 

AMSOEPEHUMAJIbHbIX YPABHEHHH C YACTHBIMK. NPOH3BOJHbIMH} 


(ITpedcmaeaexno axademuxom C. JI. Co6oneeoim 20 XI 1957) 


CA TeM, UTO B HEM MepeMeHHble YACTHUHO pasJeMAIOTCA UH WIA MTpPaHHYHbIX 3aayul 
MOJIYYCHHBIX UACTHYHBIM pasfeJIeHHeM MepeMeHHHEIX, ClipaBeduBa PopMywa pasG 
loweHHA Tuna (12). 
Popmyaa (12) o606maer usBectuy1o dopmyuy A. J. Tamapkuna 218 OObIKHO|A 
BCHHBIX JIMHCHHbIX WMdpepeHiMalbHbIX ypaBHeHua (1) Ha Cayual paccmaTpH|? 
BaeMOFO KJlaCCa PpaHHYHbIX 3aay WIA ypaBHeHHi C YaCTHbIMM MpOM3BOHbIMH fh 
| 
YTO JOCTATOUHO TyaKOe pelleHHe COOTBETCTBYIOMeH CMelUaHHO 3aqaun mpenie 
cTaBIAeTCA B BUe HHTerpabHOro BHlueTa. CMelaHHble 3aauH Takoro copTayt 
JIA KOTOPbIX CI€KTPaJIbHble 3aauH He COOTBETCTBYIOT CAMOCOMpsXKeHHBIM One |e 
paTopaM, BCTpeyaloTcs, HallpHMep, B NOJ3CMHOH THpoMexaHUke, B TeEOpHH Ten 
JIOMpOBOAHOCTH. 
IlycTb uMeeM ypaBHeHHe 


caer = no + a(x) L(x, =) =f (x), (& 

Ox \ Ox 4 ; 

paccMaTpHBaemoe B orpaHHyeHHOoH oOmactH D Touek x = (x,,..., Xa 
3BKJIMOBa MPOCTPaHCTBAa, ABJIAIOWUeHCA JeKapTOBbIM MpoMsBeseHHeM O6sacTebl 
D,, Dz, OMMCbIBaeMbIX, COOTBETCTBeCHHO, TOUKaMH x = (Nisss acest x= 
= (Xstir+++%n), THe ©, €,—sunelinpie yupepenyvanbHbie onepaTopi} 


COOTBETCTBEHHO NOX UW X, NpHuemM L MMCeT BHI: 


mk-+-l<p 


~ eo = l 
Ly (z, a eh > NOE AL, (i) = ee 
11 ls 2 
h<q—-1 Ox, . .. OX, 


m, q —HaTypasJIbHble YHCla Takve, YTO p = mq. Tpanuny o6nactu D; 060-1 
3HauMM uyepes I’; (i = 1, 2). y 


PaccMOTpuM Tellepb TpaHWuHyIO gaqayy HaxOxKeHHA pelleHusa V(x, | 
ypaBHenua (1) upH rpaHHuHblx ycsoBHAX 
252 


Jim 3 "Ba (Y, = )o (x) =0, FETH: (2) 


x+ y k=0 
: ~ 0 LS 
limC (y, <2) (x) — 0, y € ry, (3) 
aa Ox 


a0. = : 
me B, (y, ra C (y, =a) — JIMHeHHbIe MdppepeHivasbHbIe OnepaTopbl, co- 
| x 


er’,. 

IlyctTb BbINOJHAIOTCA YCJIOBHA: 

-1. Sagaya (1) —(3) umMeeT eyuHcTBeHHoe pellenne v(x, f, A) anamuTHye- 
Koe 10 A pH Beakom f— €L,(D) 4 KoMMIeKCHOM i, 3a HCKJIOUeHHeM cueT- 
OrO MHOXKecCTBa 3HaveHHH, ABJIALOUAXCA MOMOCAaMM 9TOTO pellleHus. 
2. [panwunasd 3ajaua HaxXoxKJeHHA pellleHua ypaBHeHHA 


Z (2, - 2—uz = 9(x) (4) 
Ox 


fipH rpaHHyHOM YCJIOBHH (3) WMeeT e€HHCTBeHHOe pellieHve Z(x, 9, w), aHaJH- 
yjtwueckoe lo w MpH BCAKOM @€L,(D2) WM KOMMJICEKCHOM U, 3a HCKJIIO“eHHeM 


cveTHOoro MHOxKecTBa 3HaveHHH py(v=1,2,...), SBJIAIOWWMXCA NMovlOCaMH 


Hua (x) MoxeT ObITh pasioxKeHa B pA, m0 cbopmyse * 


o@)=— AD alae BwoG é, (5) 


~~ 


Toro pellienua, u ecaM G, (x, ¢, ») —yHkuua [puna sto sagauu, TO PpyHk- 


Ine C,— MpocroH 3aMKHYyTbIi KOHTYp A-MWIOCKOCTH, OKPy2KalOWIHH TOJIbKO 


OJMMH Tlomoc wy (YHKUHH G,(x,é, wu), a CYMMa MO vy pacilpocTpaHeHa Ha BCce 
|momocbl STO cbyHKILAN. 
| 3. Safaua HaxoxKeHHA pellleHHA w ypaBHeHHaA 


Ly (Xe d)w +a @) uw =F (6) 


Wp ycuosuu (2) ju f (x) € Lz (D,) umeer enuncTBeHHoe pemmenve w (x, f, By, d), 
i 
juy(v=1,2,...) dynHkunn G2, HW ABMAIOWMxcH NomMocaMH 9TOrO pelleHHA 


Javasuruyeckoe 110A TIpH BCHKOM  KOMIWJICKCHOM A, 3a HCKJIIOUeHHeM 
CYeTHOrO MHO*KeCTBa 3HA4eHHH Ay, (R = 1, 2,...), COOTBETCTBYIOUIAX NoOCy 
La (x, f, wy, A). Jlanee, ecu Gy (x, &, vy, A) —dyHkuna puna stoi sayaun, 
}To / (x) MoxeT ObITb pa3zOx%KeHa B PA NO Popmyue 


f 
fi 


rm 


4 =) \ nmistn)—2. dp | G; (x, as Ly, A) i ( 


anV —1 ewe D. 


0 mph s<q—l, 


) dé = 


—_ s (att 2a es) (7) 
f(x) upu s=q—l1, 


rye d,,—mpocroh 3aMKHYTbIM KOHTyp A-MJIOCKOCTH, OKDPyXalolWMH TOJIbKO 
OMH Movtoc Ay, (byHkuMA G,, H cyMMa no k pacipocrpaHena Ha BCe MOJIOCHI 
-3TOH (PyHKUHA. 


* JI KOHKPeTHOCTH CXOJMMOCTb BCTpeyalolMxcAH 3fecb pAOB OyeM MOHHMAaTb 
® cmpice Lo. 


iw) 
on 
w 


Teopema 1. ITpu ycaosuax 1—3, ecau 6ce noatoco! py(v=1, 2,. 
dyxnkuuu Ge (=, uw) npocmole u ecau npu HeKoMopom h u FEL,(D) § 3a 
daua (1) —(3) umeem OocmamouHo  eaadKoe pewenue v(x, f,d), 
npedcmasumo Gbopmyasou 


mo OH by 
t foo) ote “J ea . : ¢@ 
VK AN=—— aed \ wl Gwew\aeonarOd, OF 
pM an 0. i 5s D, +4 
u hE Ryp- 


Jloka3sateabcTsBo. Ilycth FEL, (D2). BBegqem o6o3HayeHHe 
Gy (PF) == Fy) = — 


cy 2 


Ilycth v(x, f, A) — pemenve 3aqaun (1)—(3). Ilpumenennem orlepaTopi) 
Gy) K OOeum yacTam (1), (2) pAgem K Tox TecTBaM 


~~ (a) ~~ 4 : | 
Ly le r) Vyo 1 A(X) Vyy = fro (*), (9 
x 


~ 0 ~ NY 
Fy} P=, y err (101 


B cuuly Toro, YTO BCE MOMIOCHI Ly MPOCThle, HM€EM Vy, = LyVyo. CuleqOBaTeJIbHO 
¥3 TOK ecTB (9) — (10) 3akmouaem, YTO A=4 Ay, (R= ae th 
2nV —4 


le tS AEE oP @Od. () | 
ce Dz 


Di 


CormacHo ycnopuio (5) u3 (11) caenyer yrBepxyjenue Teopempl. V3 reo-8 
pempt | cuemyeT, 4TO “HCA Av, (v, R= .) HCYePNbIBaIOT BCe MoOVHOCHE 
(byHKuMH v(x, f, A). 

Tenepb Jlerko JOKa3blBaeTCA Culemylolwlad Teopema 
Teopema 2. I/pu  ycaoeuax 


meopemot 1 Oaa ecakoli gynxyuu |) 
} €L,(D) umeem mecmo gopmyaa / 


ms Pk, QO mnpu s<qg—l, 
i, Var 2 | amst—ty (x, 2) dh = | 


12) i 
dij i (x) mpu “a 


s=g¢q—1, 
Jloka3aTe€AbCTBO. CorsacHo Teopeme | yuMeem 
\ ASH) -1y (x, fd) dd = 
djj 
4 F =e —e ag 
oe \ Gs (x, & p) de e{ G, (x, & ws, NF de 
aj; Dz Ds 


OTKYJla MOJTYYaeM 


Sys A nme—1y (x, fd) dk = 


ty 


t 
Net 
I 
i 


x 2 ehay \ mst) —1 dh \ Gs (xX, wr, 0) f® di (13) 
j aij eg D, 

OracHO YCJOBHIO 3 (cM. copmyasy (7)) BbIpaxkeHve B (pHrypHbIX cKOOKax 
hpazoii yactu (13) papua nymo npn s<g—l, f(x, ) mpo s=q—1. Cne- 
JOBATeIbHO, U3 (13), cormacHo ycsioBuIo 2 (cm. dopmyvry (5)), cuenyer cupa- 
BeIMBOCTb (opMyvib! (12). 


pesponcca rocyapcTBeHHbi yHHBepcuTer Toctynuso 
um. Msana @paxnKo 18 XI 1957 


UWHMTHMPOBAHHAS JIMTEPATYPA 


2. J. Tamark in, Math. Zs-, 27 (1928). 2M. JI. Pacy aos, Mate. cOopu., 
BO (72), B. 3 (1952). 
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Jloxaagn Arkanwemun ways CCCP 
1958. Tom 120, Ns 2 


MATEMATHK«4) 
C. H. CJIYPHH 


BUJIOM3MEHEHHE ABCTPAKTHOLO AHAJIOFA METOJA YAM JIbIFHHZ|) 


(ITpedcmaeneno axademuxom C. JI. Co6onceum 13 I 1958) 


1. B pa6otax (1,7) qa npHOsMxKeHHOrO pellleHHA OMepaTOpHbIx y paBHeHHke 
B MOJIYyNOpAMOYeHHbIX MpocTpaHcTBax (°) MpewioxwKeH aHaslor (Ha3O0BeM er@ 
aOcTpaKTHbIM) MeTofa Uanspiruna (*). Ho dakTuueckoe BbIMOJIHeHHe yKa3aH{é 
HbIX aJITOPH()MOB MOXKeT MpHBeCTH K TPpOMO31.KHM BbIPaxKeHHAM, 3aTPYHAIOULMME! 
jlaJibHeiMe BbIKJayKH. B wnacTosmeH paOoTe yKa3bIBaeTCa OJMH 43 MyTelly 
MOCTPOeCHHA YMPOULCHHbIX aJIFOPHPMOB, MaloulHxX MpHOJIMKeHHA B UalJIbIPHHCKOME 
CMBICJIE. tt 

2. 3hecb MCHOb3yloTCA NOHATHA UM MpesoxwKeHHA, MpHBeeuuple (2). Onell 
patop P nepesogut X B Y; X u Y — K-npocrpanctsa. Onepatop T Hasopenii 
NOWOKUTeCIbHO-OOpaTHMBIM, eCIH OH wHMeeT OOpaTHH I°1>0 
Onepatops! [ u A Ha30BeM, COOTBeETCTBeEHHO, MAKOPAHTOH HU MUHO- 
pantou wa [a,b] mpupamenun AP, ecum I (Ax) > P(x + Ax)—P(x)S 
> A(Ax), rae [x, x + Ax] C[a, 6]. Eco onepatopst H, u H, onpenenenbe 
mia x<c0, To Hy >H, OyyeT o3HayaTb, uTo Hy (x) > H.(x) mpu Bcexm 
x <0; n-lo uTepaunio onepatopa V o6o3HaunM V”, TOKMeCTBeHHbI OnepaTor!h) 
o6o3HauuM 1. 

Teopema 1. 1) Mycmo xa kaocdom [a, b]C[Xo, Xo] cywyecmeyrom ‘addu-§ 
MUBHOLE NOAOICUMEAGHO-O6pamumole mascoparkmot T(a, 6) npupawenua AP, 


npuwem I'(a, b)<V (x, %)) =Ty, onepamopu Ty* u P monomonno-nenpe-® 
polenol u P (Xo) —o0c- (X,)- Toeda aneopugm 


Xnja=AXn—Tn' (Zn), Xnpr=%n—Tr' (nr) (n=0, 1, 2,...) 


) 
(Zn — NPOUSBOADHbIE JACMCHMoL, YOoBAeMeopsIOlUe HNepasencmeam P (Xn) <\ 
Sen KO < en <P (Xn); T (Xn, Xn) =Tn) onpedeanem nocaedosameabnocmu Xplb 
makue, 4mo ) 


s 
= 
In 


ray ee ee (1)) 


20e Xx, X—ndumenouee wu Hauboaowuee Ha [%>, Xp] pewenun ypaenenus i 
VON Go) aay: 

2) Ecau Zn = AnP (Xn); Zn = HnP (Xn) u 3) ecau cyluecmeyem MOHOMOHHO- 
Henpepolenolli noaoswcumenoHoui onepamop H<Hn, H<Hn, mo Xp / i 
Ki So 7 — | 


Ecau cywecmeyem addumuenaa noaoocumerbxo-o6pamumaa muxopanmas 
A npupawenuna AP, mo pewerue eOurncmeenno. / 


Bmecto o6patumoctu A MoxHO noTpe6oBaTb, uTo6pi (J —To* A)* (x, —} 
— X,))->0 pu n—- oo. 
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Tlepponayabnble NpHOW2KeHHA MOX*KHO ucKaTb B (pope 


Xo =U—AQ), %=0—A1(), 


Re U<U—MpOuSBOJbHbIe 3JIeEMeHTbI WpocrpancTBa X; z, 2—amemeuTbI Y, 
AOBNeTBOpsolMe HepaBeHcTBam z>|P(u)|, z<—| P(v)}. 
IIpuO1mxKeHHA X), X) MOXKHO TakxKe UCKaTb B BYE 


x= L*(2), x, = Le), 2-< ini (L — P) (x), sup (L — P) (x) <z, 


rye L —Mpou3BoubHbl onepaTop, MMeroulMi OOpaTHblii MOHOTOHHO-Bo3pacTa- 
rollwi (HanpuMep, L™ —@AMTHBHDI NOO*KMTebHbIM). 


JloKa3aTb TeEOpeMy MOKHO, HalipuMep, Ha OCHOBaHMH TeopemEt | (7), B KOTOPpOii 
npu [,=L, Aan anropudM Xn41 = Xn —Tn*P (xy). Bregenne 2, BMecto P (Xp), 
iXOTA M flaeT Oomee rpyOble NpvOnMxKeHHuA NO CpaBHeHHIO C 9THM asropudMoM, 
HO MOSBOJIAeCT YIPOCTHTb pacueTbl HM TEM CaMbIM CTPOMTb JyulMe NpHOMMKeHHA 
3a cueT OobUero YMCA MpakTHYeCKH BO3MOXKHbIX WaroB Mpowecca. BpiOpatb 
FSeMeHTbI Z, MHOra MOXKHO, Make He BbIUMCIAA TOUHOTO 3HayeHHA P (Xp), 
HONpeesAA JIMIUb ero MpHOuIMxKeHHe C TOUHOCTHIO, JOCTaTOUHOH wa RanHnoro 
wiara mpolecca (CM. MpHMepp!). 

Teopema 2. I/pu é6oinoaneHuu ycaosun 1) meopemot 1 aneopugm 


Xn+1 en a Xn = Xn — 2n 


| (2, — NPOUSBOAbNDIE IAEMEHMbL, YOOBAEMBbOPsHOLUUe HEepaseHcmeam Vy *P (Xn) < 
\<en <0 <2n<To*P (Xn)) onpedeasem nocaedosameaoxocmu (1). 
eo 2,— Hols P Aa)je2e = aly P(Xn), W eunoAHeHO Ycnoeue 2)e TO 
Xn JX, XaNx. 

JlocraTouHble yCJIOBHA e€MHCTBeHHOCTH mpexHuHe. 

QJIeMeHThI X), X) MOFYT YMOBMETBOPATh Ooulee claim yeoBusm: Tp *P (x) < 
<O<ITo'P (x,). Jia joKasatenpcTBa Teopembl 2 yocTaTouHO B Teopeme | 


/TomoxuTb Bce I, =/ u Bmecto P Opatp Iy’P. 

IIpomeccbl TEOpeM MO2%KHO KOMOMHMpOBaTb, HavaB aJIropuMoM Teopempl | 
“WM MpoyosKuB asropudmMom tTeopempl 2. [Ip sToM tepexojle MOXHO BOCMOWJIb- 
/30BaTbCA HA OU War POpMysOH Xp41 = Xn—K (Zn), THE MPOMSBOJIbHbIK 
‘onoxKuTebHBIit onepatop K <I;* 6onee mpoctoi, uem T;,*. 

| 3. B pa6ore (°) Merox Uanspiruna MpHMeHeH K KpaeBoOlt 3ajjaye 


y" —T(t, y) =9, y (a) =, y (0) =8, O<of /oy <A. 


|K sTaM ypaBHeHHaM MO?KHO TakK%Ke IPHMeHATH TeopeMbl | wu 2, npHyem yc1OBHe 
Of /Oy > 0 moxHo 3amenuTb ycnoBuem Of /Oy > — B (B > 0, Bepxusaa rpanuua 


| ykKa3plBaeTcs). ‘ 
Tonoxum P(y)=f(t,y)—y", a<t<6, Ty(Ay) = Ady — Ay’, 


A (Ay) = — BAy — Ay’, Ay (a) = Ay (6) = OM PyHKUAH Yo, Yo YAOBJETBOPAIOT 
JaHHbIM KpaeBbIM YCJIOBHAM. 


| 


b 
Ecam Ty (Ay) = 9(t) > 0, to Ay=To1(e) =—\G(é, 2) 9) de> 0, tax 


Kak (pyHkuua Tpwna G(f, st) <0 B fannom cuyyae. Tak xe ycTaHaBuMBaeTcH 
nomoxKuTerbHocth A+ B cayyae, ecmn B<x?/(b— a)’. 

IIpumep. y2+2—y"=0, y(0)=y(1)=0. Nonaran y, = 2(t*—2), 
y,==0, naligem A=0, B=1. Anropum rteopempi | 3yecb MpuMHMMaeT Buy 


9) 
3 3axas 332 297 


1 i} C | 
Ta=To)! Yay, = 9a t+ (E— 1) \ zp de +t \ (« — 1) z,dt. Monaraa 2) = —"/s 
0 ay | 
Zy= P (yo), 21= P (ys), ycTanaBsMBaem, YTO Y,;— Yr<4/s2 HW Yo= P— t — 81 fog J (amt 


5 = P —t—J (th, I(t) = Moot (1 —5 02 + 6 f* — 27%), ys —y,<0,01. Bmeames 
; t “f 
Tp) '(Z2) MOxHO B3ATb K (22) = (1 — 24) \ <2, dt W MepeHTu K npoweccy TeOpeMbl 2 


0 
4, fi =O — ited t,t 4 ee 
p=tit+ f—2t4,484,4+1=0, 
fe=etet 2—2iet 1072 ©: 


TlooxKuM x) = (0, —1, —1), x) = (1, 1, 0). B kayecte I, u A npumem (FT 
jMHeliHbIe MpeoOpasoBaHuA c MaTpuuamH |a;x ||, || Ocx |, THe An = max Of; / Ot, 
bin = min Of; /Ot, B yKasaHHOM napasenenunese [X, Xo]. Brrancasem To, 2 (Xn,) 
mp n=0,1,2 c TouHocTbio JO fecaTHIx, MpH n=3,..., 7 —MO. COTHIX, 
mpH n= 8— jo Teicaunbix. HecoxKHbie pacueTbl MPHBOAAT K pesybTATS§ 
X = (0,369; — 0,054; —0,218), x, = (0,383; —0,045; —0,212). | 
~ 5, B saksmouenve mpoyemouctpupyem mpumenenue Teopem | u 2 Ha y paBHeHHy) 
C 3ama3jbiBaHieM . 


y(t)—*y(s)—1=0, y(0)=0, 0<t<1. 


Tlomaraa yo ==0, yy = 2t, yctranopum, uto Ty =/, A™>0 B npocrpaH 
cTBe NpousBomHblx y’ (ft) (?). TlonoxHuM 2% = P (Yo) H 3aTeM, OeHHBaA BbICIIHE 


Se t 73 \3 7 38 
cTeneHH ¢, Haxoqum P(y,) = 5 t3 — 279 (1 + Z) = 6 '3 — a0 —...D2) 
eS t? — oF =2Z, 2,=P(y,). Bouncisa mnoxo6Hbm o6pasom P(Y2) ch 
TouHocTbIo fo ¢* wu P(y3)—o ¢°, nowyyMM no dopmyye y;, tee y= 


i! 3t? go — f10 
= Ky) Yo be ay ire ora thas aes Ys = Ya + Syy- Upomecc serkol 
MpomowKaercs. | 

6. [lua anropucdMa Teopempl | cnpaBeIMBa OWeHKa ObICTPOTbI CXOLMMOCTH| 
(ecum H ajpurTupen): 


| Xn —¥n| <(1 —To*HA)" (xo — 0). 


Tlocne nogxctanosxu HI)’ smecto IH nomyyaem ouenky Jaa aviropucpma jf 
TeOpeMbI 2. 

Ecim Henpepbined JMlIb cloxKHbIi onepatop 1 ’P (2), TO Aaa cxo_uMocTHl 
amiropuipMa Teopemb! 1 JocTaTouHO BMecTO HempeppiBuocTu H noTpe6oBaTb aliH-] 


il 
THBHOCTb MH OOpaTuMocTb H HM MOHOTOHHY!O HenpepbIBHOCTb onepatopa I) HP. f 
IIpakruuecku JIyuuIHM KpHTepveM CXOMMOCTH K pelleHHIO OcTaeTCa, KaK 2 
HM BO BCHKOM MeTOJe€ YAaIVIBIFMHCKOrO THNa, HeNOcpeACTBeHHaA OleHKa pa3HOCTH 
Xn—Xn (CIM pelleHve eMHCTBeHHO). 


Komcomoapexuit Ha-AmMype rocyjapcTBeHHEtit Iloctynuto 
meqarormyeckHli MHCTHTYT 1 IV 1957 


UMTHPOBAHHAA JIMTEPATYPA i 
1 A. H. Baayes, JAH, 83, Ne 6, 781 (1952). %C.H.Ca yruu, JAH, 103, Ne 4,3 


565 (1955). JI.B.Kantroposu4,B.3.Byaux,A.l. Munck e p, DyHKuMOHamb-} 
HbIM aHaJIM3 B MOMyyMOpALOVeHHBIX MpocrpanctBax, M.— JI., 1950. 4C.A.Uanauru Hye 
Hossiii Meow mpvOIMKeHHOrO MHTerpHpoBaHHuA Auddepenunasbupix ypaBHennli, M.— JI.,} 
1950. ° B.H.Ba6xwu,IIpuxa. marem. u mex., 18, p. 2, 239 (1954). “* GH.Ca'y rugey 
JIAH, 110, Ne 5, 739 (1956). 
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Jloxaagn Akagqemunu nayx CCCP 
1958. Tum 120, Ni 2 


MATEMATHKA 


3. 9. TAMME 
Q HEABHbIX ONEPATOPAX 
([]pedcmaeaeno axademuxom MH. I. Tlempoecxum 11 I 1958) 


B HacTosuleli 3amMeTKe paccMaTpHBaeTCa OOaCTb CXOMMMOCTH cTenMeHHOrO 
pala HeEABHOrO ONepaTopa, alOTCA OWeCHKU JIA OCTATOUHOrO UIeHa TOTO pata 
f¥ ykaspiBaiorcs BOSMOXKHOCTH IIPHMeHeHMA TOJIYYeHHbIX Dees kK TpHOuH- 
XKCHHOMY pelleHMio (pyHKIULMOHAJIbHbIX ypaBHeHHH. 
| Tlyctp X,Y u Z— 6anaxospl mpocrpanctsa, a F(x, Fie breed H3 
Bupsamoh cymmpr X+Y Bs Z. Paccmarpupan X+Y kak HoBOe OaHaxoBO 
MPOCTPaHCTBO, MOKHO NOJIb3OBaTbCA MOHATHEM aHasIHTMYHOCTH ONepaTopa F (x, y), 
qaHHoro B paOote (1). HetpyfHo noKa3aTs, YTO aHaJIMTMYHOCTb B CMbICJIe (1) 
onepatopa F (x,y) B ToUKe (Xo, Yo)EX+Y paBnoculbHa cyulecTBOBaHulo 
B 9TOM TOUKE YaACTHbIX NPOW3EOAHbIX BCeX NopsayKoB (?, *) uw npelcTaBHMOCTH 
‘onepatopa F (x, y) B HEKOTOPOH OKPeCTHOCTH TOUKH (Xo, Yo) CXOAALIMMCA PAOM 


4 


F (x, y) = pein F yi gh (X01 Yo) (Y — Yo)" (% — Xo)’. 


=i48 


Ilonox%KuM, 4TO: 

res Uy 0, 

2°. CyulectByeT HempepbiBHbIit onepatop Ty = [Fx (Xo, Yo)? 

3°. F(x, y) avanuTuyeH K TOUKe (Xp, Yo)- 

Tora pv MpoHsBO/bHOM (pukKcupoBaHHoM y’ € Y cyllecTByIOT Take HeOTpH- 
| WaTesbHbIe MOCTOAHHbIe 4, @ UM Q;p, ITO 


Pe poe Yo) AY. Yo) | 2, . 
[oF yc n (“or Yo) (Y’ — Ye |< aunt (i,8=0,1,...,64+8>2) (1) 


WM CTenmeHHOH pay 


g (%, B) = aB + » aH Aino’ BE 
‘pho 


CXOJMTCH B HeKOTOPOH oKpecTHocTH TouKH (0, 0). Ha ocHoBaHuH TeopeMbI 
O HeABHbIX (byHKIMAX ypaBHeHve «= g(«, 8) ompegemieT anaJIMTHYeCKyIO 
(pyHKL.HI0 


eo) H h 
= >) sr 9 (0) B, (2) 
k=1 


KOTOpad yOBJeTBOpHeT yculoBHIO (0) = 0. seta 
Teopema 1. Ecau eeinoanenot ycaosua 1°—3°, mo 6 oKpecmxocmu 


MOUKU Y, Cylecmeyem aHaAUMULeCKUU ONnepamop xX = ® (y), onpederennottt 


YpabHeHuem 
F (x, y) =0 (3) 
She 259 


u ycnaoeuem DP (Y)) =X, Npurem 


(oy) =p) 1< eo" Oy = oe 


JloKa3aTeJIbCTBO 9TOH TEOPEMbI MOXKHO MIPOBECTH aHaJIOrM4HO OKAa3aTeJIbCTBY | 
Teopemp! | B 3amerTKe (*). 
O cxojMMocTu cTreneHHoro pxjla HeABHOrO omepaTopa 


y= % +4, OPW) G'— Ho)? (4) 
ba 


MOXKHO JlOKa3aTb CJIeyIOWyIo Teopemy. 
Teopema 2. I/ycmo eoinoanenvt ycaosun 1° u 2°, cmenenHot psd (2)) 
cxodumca npu B= u F(x, y) aNaaumu4en Ha MHOsCeCcmEe 


Ix—x I<), y=yttly’—y) (O<t<!). (5) 


Toeda ypaenenue (3) npu dukcuposannom y= y' umeem e cepe (5) } 
pewenue x’, K KomOpomy cmeneHHott pnd (4) cxOOUMCA CO CKOpOCMbiO a | 


ix’ —xal<e) — % are (Og (n= 1,2,...), (6 


n { ' 
2de n= Xp + Dy yp O” (Yo) (y’ — Ho) 


kR=1 


JloKa3aTesibcTBO 9TOH TeOpeMbl OCHOBbIBaeTCA Ha TeopeMe | MH aHaJIOrHuHO|P 
JOKa3aTeJIbCTBY Teopemb! 2 B (*). J 
IIpumeuauHne |. Ecmm ycnopuax Teopembt 2 ycnuTb, TpeOyaA aHasM-fh 
THYHOCTh (pyHKWHH (8) mpH B = y, TO MOXKHO WOKasaTb, 4YTO ypaBHeHHe (3)! 
mpw y= y’ He umeerT B ciepe (5) Apyrux pellleHuli, Kpome x’. 
IIpumeuanne 2. Jl Bcex onepaTopos, yAOBJIeTBOPAIOLMAX yCMOBHAM 2° |) 
wu 3°, B omweHKax (1) MOxHO BbIOpaTb 


| Qin = (i +k) RDT* 2c", 
B TakKoM caryyae 


0(8) = ag tcay [I + (@—0) 6p — 2nc8 — VT — (a+ BP — tha +0) Bly] 
— (0) =a, 


2 
ee O= Baal 7 ET Ow ato" (= 2,3...) 


i=0 


mpwyem pag (2) cxoqutcn npu B= 4, Korga 
(a+c)by+2V h(a+c)y <1. 
Ecm m= 2(2h+6)(a+c)<1, To us (6) cnenyer Gonee mpoctan oneHKa 


h(a+tc)?y?2 m1 
1—m n 


|x’ — Xa] < 


Takum o6pasoM, TeopemMa 2 mpHoOperaeT BU, YaCTHBIM cuyyaem KOTOpOrO - 


(mpu F (x, y) = P (x) — y) sBaaetca Teopema 2 u3 (*) B HecKOmbKO yy 4uleHHOM 
Bue. 


MeToqoM pa3lOxKeHHA B PA HEABHOTO OMepaTopa MO%XKHO MCTOUKOBATD 
TaKXKe MCTO/, BOSMYIeCHHA (CM., Halipumep, (°)). Tlosromy reopema 2 maeT 
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CNOBHA [JI CXOMMMOCTH MeTOa BO3MyuleHua. TlokaxKem, KakHe pe3yJIbTaTHI 
MO2KHO NOJIYYHTb B OJHOM CpaBHHTeJIbHO MpocToM culyyae. 
Ilycth A, B wu y—smueltupie onepatopp us mpoctpanctpa X B Z; Da, Dg 


u Dy — wx o6sacTu onpeyzenenua u A*, B* — onepatoppi, compsxKenupie c A u B. 
IIpennosoxuM, To: 


je, NOTHO BX. De Da nw Dy Da: 

6) A,—co6cTBeHHoe sHayeHHe ypaBHenun Ax =)Bx, a i, — ypaBnenna 
A’z* = XB*2", npuyem COoTBeTCTBYIOMIHe COOCTBEHHbIC SIEMCHTbI X) Zz, HOpMH- 
poBaHbl ycloBvem z Bx, = 1; 

B) onepatop A — iB, paccmarpuBaemplit Ha X px,* 1) Da, WMeeT orpaHwueHHEtii 

0 


oOpaTHpli R, ompeyeeHHpili Ha Lge 


of 


2 E 0 — 
-r) cnpaneyampnt ouenkn |2tyl|<p, |2yxo|< po, |Ry|<q, |Ruxl<4%, 
| RB <r. : | 


IIpH 91MxX yCJIOBHAX pa3bICKaHve coOcTBeHHOrO 3HayeHHA .\’ ypaBHeHHs 


(A + y) x = Bx (7) 
C COOCTBeEHHbIM 3JIEMCHTOM re HOPMHPOBaHHbIM YCJIOBHeM 
| 2Bx' = 1, (8), 
PaBHOCHJIbHO PelleHH!O YpaBHeHH : “a8 

F (x, y) = X% — X% — (z,yx) RBx + Ryx = 0, (9) 


re omepatop R pacnpocrpanen papenctBom RBx, = 0 Ha sce Z. Tipu 2ToM 
NM = ho + 25x’. 
B paccmMaTpuBaemMoM cJlyyae | 
4 ee 
9 (a) = 55. [1 — por —g—V (= por —a)* — pace , 
| 


4 SPIN AR CORN ie amet 

ere) = 90 DY a7) a) Gor FO (eae)! &=1,2,-)s 
2£=0 

|W u3 TeopeMbI 2 culexyeT Teopema 3. 3 
Teopema 3. Ecau 6oinoAneHol YCaosusa a)—r) u Poi +qG +2 V par < ly 
| mo ypaeHenue (7) umeem coOcmeeHHoe sxHauenue | —h |< pe (q) + Por 
| Komopomy coomeemcmeyem HopmuposarHolli ycaoeuem (8) coOcméenHolti ane- 
_menm x’, Haxodsuutica @ cqbepe (5). Pasnoscenue onepamopa x = ® (y) 
(onpedenennozeo ypaeHenuem (9)) 6 cmeneHHol pAO 6 mMouKe Y, = 0 cxodumcz 
| & x’ Co cKopocmoro (6), u nocaedosamenbHOCM hn= dy + ZyXn—-a (nN = 1, 2,.--)— 
| i’ co cKopocmbto 


1 


nl < plot) —D gro Ont] (W=1,2,-.-). 
k=1 


B uvCJICHHbIX IIPHMepax 9Ta TeOPeMa OKa3aylacb Oolee TOUHOH, YeM CO- 

| OTBETCTBYIOMIMe TeopeMbI 43 pacdorT (°, °). 

Taptyckul rocylapcTBeHHbIit Tloerynuao 
yHUBepcuTer 9 I 1958 


HWMTHPOBAHHAH JIMTEPATYPA 


1M.K.Pasy pw, Yu. aan. JIFy, 19 (Ne 137), 59 (1950). ? T.H.Hildebrandt, 
ieoM. Graves, Trans..Am. Math. Sociy 29, 1127 (1927)... * JOA. Jlioctepunux, 
|B. U.Co6omes, Snemente PyHKUMOHaMbHOrO aHalu3a, 1951. *9.9. Tamme, JIAH, 
| 103, Ne 5, 769 (1955). * P.Rosenbloom, Arch. Math., 6, 89(1955). ° M.K.Tasy- 
pu, JAH, 96, Ne 6, 1093 (1954). 

* Ss » H Z ,—MoupoctpauctBa npocrpaucts X u Z, yoBseTBOpAIOUIHe COOTBET- 

2 

0 0 
CTBeHHO yCJICBHAM Bzax =O4n zz == (0); 


ded 
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Jloxnaygn AKkaywemun Hayk CccP 
1958. Tom 120, Ne 2 


MATEMATHKA\ 


UM. T. TOXOPOB u J. 3H1APOB 


O EQMHCTBEHHOCTH OFPEQEJIEHHA SOPMbI MPHTATHBATOLNETO 
TEJIA NO 3HAYUEHHSAM EPO BHELUIHErO MOTEHUMAJIA 


‘(Ilpedemaeaeno axademuxom C. JI. Co6oneeoim 14 I 1958) 


II. C. Hosuxos (#) JoKa3as CMHCTBEHHOCTh pelueHud OOpaTHOH 3aauH TeOpHH | 
NOTeHUMasla B KslaCce 3Be3HbIX OTHOCHTEbHO OJHOM H TOM xe TOUKH Te C ONN-|h 
HakoBpol nocTosHHoH muoTHoctTbio. JI. H. Cperencxui (?), ucnomb3ya MeToy 
II. C. Hosuxopa (ynpouleHHbl B OJHOM NYHKTe), OKa3a/l aHaJIOrHUHyt0 TeO- 
peMy Id Tel, O6aLarOuHXx NapaJesIbHbIMM CpeHHMH MWJIOCKOCTAMH, eCJIM WeHTp TF 
TAXKECTH KaXKJOrO U3 ITUX Te HAXOAMTCA BHYTpH CBoero Tela. IO. a IWaukuy © 
(8) ycTaHOBHsI TeOpeMbI E€HHCTBCHHOCTH B CJly¥ae OrapMdpMuYeCKOrO MOTeH- 
Masia JIA Tes C NPOM3BOJIbHOH MOJIOXKUTEIbHOM MIOTHOCTbIO Macc. 

B nacrosule 3amerke, ucnoumb3ya Metog I]. C. Hopuxopa — JI. H. Cperen- 
CKOTO, MbI JOKa2KeM €MHCTBCHHOCTb MpHTATMBalolluXx Tel C OAHOM HM TOM Ke MO- fh 
CTOAHHOM MIOTHOCThIO MpH Oomee OOMIUX MpeMMOORKCHHAX OTHOCHTEIbHO CPOPMEI WW 
Tel, eM CllemaHHble B (1, *). [lokaxxem pu 9TOM, 4TO B OOOOMIEHHBIX C(OpMYJIH- | 
poBkax OOeux Teopem Teopema JI. H. Cperexcxoro ABIACTCA npene DAE ce 
yaem Jia Teopempl I]. C. Hopuxosa. 

Ilyetb tena T, u Tz, C MOCTOAHHOM OJMHAKOBOH MJIOTHOCTbIO 3aHHMAaIOT ‘f 
OrpaHMueHHble OTKPbITbIe MHOXKECTBA B TPEXM€PHOM MpOCcTpaHcTBe € MOBeEPXHO- f 
CTAMH COOTBeETCTBEHHO S, u Sy. Uepes Sy (« = 1, 2) o603Haumm YaCTb MOBEPXHO- } 
eTu Sy, BHyTpeHHel Wa Ty U T2, a yepes S’ — cymmy myoxects Si U Si. IlycTb 7 
S’—xontyp tena T; U T2, a Si—ceuenwe nopepxuoctelt S° Q S,. Byzem kf 
MNOJIb3OBaTbCA OObIYHBIM OOOSHAYeCHHEM JIA 3aMbIKAaHHA JaHHOM COBOKYMHOCTH: 
To | pOShwy le oa ee 

IIpeqnonoKu, YTO MOBepxHocTu Sx KYCOUHO-rlaqKue, TaK 4TO WA o6na- | 5 
cteH J, MMeIOT MecTO (opmyuIbI npeoOpasoBanua OGbeMHLIX MHTerpaoB | 


B ToBepxHoctTHble. JlomycTHuM elle, YTO Kaxkaq M3 MoBepxHocte Sy MMeeT | 
MOJIOXKUTEIbHY!IO Mepy. 

Teopema 1. I/ycmb cyujecmeyem mouxa O makaa, amo ecau R — paduyc- 
eeKmop Cc Hauanom 6 O, (R, v) — cKaaapnoe npoussedenue 6exmopa R xa. 
COUHULHOLL BeKMOp Vv BHEUHeti HOpMaAu K Sz, adS — anemexm nosepxnocmu Sz, 
mo umeem mecmo Hepaeencmeo * 


\ CR, vy\dS< ViiR, v) |S. : 


sé se 


Tozda, ecau mena T. nopostdaiom odunaKkosple nomenyuane ene T, u T as 
mo OHU coenadarom. 


* Ecam Tea T, conpnkacatores u3BHe, TO COOTBETCTBYIONIM MHTerpas B WeBOL cTOpoHe 
HepaBencTB (1) H (2) HYKHO B3ATb WBaxAbI — 0 Si H m0 She 
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_Teopema 2. ITycmo oce z (c edunuunem bexmopom v,) npAmMoYyzorbHotl 
Werme mb. Koopounam xX, Y,z2 MOIXCHO GolO6pamb’ mak, umdo6el ébINOANAAOCCH 
CAOBUEC 


| Oa Yds < | [Oz 9d. (2) 
sé Se 
| Toeda, ecau mena T,, nopostdaiom odunakoeole nomenuyuane 6He Ty U To, 
ino oxu coenadarom. 
SamMeuanue 1. ITlycrb C— npousponpuasq (PHKCHpoBaHHad TOUKa U3 


pomactu T, UT, u mycth R, — aznHHa oTpeska OC. Pas3nemup o6e uactTu 
HepaBencTBa (1) Ha R., MoyYHM 2KBMBaIeHTHOe HepaBeHCTBO 


Glee ess VC) 9 


si 
Ycrpemus Touky O kK 6ecKOHeYHOCTH MO MpaAMoi, NapamembHOl ocH z, MyTeM 
pefeybHoro mNepexofa B (3) Nomyyaem (2). Takum o6pa3omM, Teopema 2 
HBJIACTCA MpeeJIbHbIM CTyyaem TeopeMp! |. 

| Sameuanue 2. Hepasencrzo (1) BbIMoHeHO, B YaCTHOCTH, ecm ceyeHHe 
11 T2 3Be32HO OTHOCHTeMbHO TOUKH O, T. e. ecm MOBepxHocTh S’ B noAApHOH 
-MCTeMe KOOPAMHaT C MOJOCOM BO 3afaeTca ypaBHeHuem r= R(O, o), rye 
X—OfHOsHauHad (yHKUMA MNO/IApHbIX yrsioB. B 92Tom cayyae (R, v) > 0 
ua S’ wu (1) apmaetca cne_cTBueM HepaBeHCTBa 

4 


= \(R, ds< = | (R, 4s, 


si Se 
BbIPAKaloulero TO OOCTOATeMbCTBO, YTO OGbeEM KOHyca c BepuiMNOH B O 
OCHOBaHHeM Ha S’ He mpeBocxogMT o6bema Tema T, U To. 

HepasBeucTBo (2) BbIMOJHeHO, B YaCTHOCTH, CCIM KaxkKdad MpAMas, Mapav- 
flebHad OCH z, MepeceKaeT moBepxHocTb S’ B (He OoubIe) AByX TOUKaX WIM 
HMeeT o6muit oTpesok c S’. B stom cmyuae HepaBeHcTBo (2) BbIpaxKaeT TO 
DOCTOATeMbCTBO, UTO CYMMA IIOMaseli mpoeKttwit MOBepxHocTu S’ Ha MOCcKOCTH 
XY He MIpeBblllaeT CyMMEI MOWayeli mpoeKuMA moBepxHocTH S?. 
| Herpyquo ysugerb, 4TO MpHBeeHHble CMelMa/IbHbIe IIpHMepbl aeKo He 
CuepmbIBaloT BCex cly4aeB, Kora HepaBeHcTBa (1) mw (2) HMeIOT MeCTO. 
Sameuaune 3. Teopempsr | mu 2 coxpaHatoT cBOIO CHy HW B cJyyae, 
Kora mvioTHocTb Tel 7, ABIAeTCA (byHKIMeH, COOTBETCTBeHHO, 9, 9 WIM X, Y. 
| Sameuaune 4. [Ipeanomoxenue, uT0 NOBepxHOCTH S%, HMeIOT MOJIOKUTENb- 
HbIe Mepbl, MO2KHO 3aMCHHTb TpeOOBaHHeM, 4YTOObI B HepaBeHcTBax (1) u (2) 3Hak 
paBeHCTBa He pomycKasca. Ecau o6a Tpe6oBaHust He BbIMOJIHeHbI, Teopema | 
He cnpapeluBa. ITO BUHO Ha Cemyloulem MpuMepe: cepa O<r<l u ce- 

3 


puuecknit cnoh 1<r<Y 2 (¢ oOfMHaKOBOi MOCTOAHHOM MJIOTHOCTHIO) HMeIOT 
DIMHaKOBbIii BHeWHA MOTeHUMal, XOTA H YOBJeTBOpAIOT HepaBencTBy (1), 
OTOpoe B 39TOM MpHMepe NepeXoAUT B paBeHcTBO 8x = 8x. 

JlokasateapbetTBo Teopempl 1. Ecau U (xX, y, 2) — TapMonMueckaa 
byukuna BT, U T. HW MMeeT HempepbIBHble yacTHble Mpoussoguble BT U T., 
io MpocTbIM caexcTBuem (bopmyvibI [puna ABAseTCH paBeHCTBO (*) 


(()UG 6, e)rdrsin odode =\\\U( 6, e)rdrsin’ dide (4) 


1 2 


* Cm. cHocKy K Teopeme 1. 
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Tycth tbyuxuua H (r, 8, e) rapMonHyeckad WM UMeeT HeMpepbIBHble YaCTHbIe 
MPOW3BOHHIe LO BTOporo NopsAyKa BKsmtOUNTeMbHO BT, U T2. [ipumenum dopmy-} 
ay (4) k dyHkunu 

OH (r, 9, 
U(r, 8, ¢) =3H (r, 8, g) +r SED | 


IlpHHuMasi BO BHHMaHve, YTO 
0 a 0 3 
(3H +r Ae \r a wae (7371) 


sign (R, v)- Resin 6 d6do = (R, v)dS 
(sign¢t = 1 npui >0;signt = 0 npu ¢=0; signt = —1 nput< 0), nosy 44M fh 
| H(R)(R, dS = | A(R)(R, 95. (5)) 


my ‘Se 


IIpenctrasaaa T, U T2 kak ceueHve noc ze OBaTeJIbHOCTeH OTKPbITHIX MHOXKECTB 
HW pean vit STHX MHOXKeCTB 3agauy Jlupuxvie, MOKHO pacMpocTpaHHTb paBeH-#) 


cTBo (5) Ha BCe KyCOUHO-HeMpepbiBHble B 7, LU 72 (A rapMonnueckue BT; U T's) { 
cyHkuun H. 
UoKaxem, uTo pemienne H(R) 3anauu Jupuxvie 2a copoxynuocTw T, U Vs : 


MpH MpefesbHEIxX ycuoBHAx Ha S° * 


HR =| ee ») gan RES, ot 
sign(R,») aaa RES. 


He yoBseTBopseT (5), ecm Tea T, u T2 He copmayatr. 1 
JlelicTBMTeJIbHO, Aa cyHKiwwn H (R), 3ayaBaemol mocpexcTBom (6), paBeH-§ 
CTBO (5) MpHHHMaeT BUI, | 


\ H(R)(R, dS — | H(R)(R,»)dS= | |(R, v)|d8. 

As 3, se 
C [pyro cropoubl, Ha OCHOBaHHM MpHHiWNa mMakcumyma MONYJIA jeBy10, 
CTOpOHYy MOcJIeqHeEro PaBeHCTBa MOXKHO OWeCHHTb Tak: ) 


\ #(R)(R, )dS—VH(R)(R, dS < | |(R, | 4S, 

$i S) sé 

i 

4TO, COBMCCTHO C HepaBeHCTBOM (1), MpHBOAHT K MpoTuBOpeuHto. Teopema 1}! 

oKa3ana. 
JlokasaTembcTBO TeopemMb! 2 mpoBoxuTcsa anasoruyHo. Bmecro cbyHkunn |) 


OH 
be iat 2 3H ucnom3yetces (PyHKIMA aS ; 


@usuueckui HHCTUTYT Uocrynuso 
Boarapcxolt Akayemuu Hayk 11 XII 1957 


UHTHPOBAHHAS JIMTEPATYPA 


1 T1.C. HopuKo 8 HAH, 18, Ne 3 (1938). ° JI. H. Cpetencxu i, JAH, 99 i 
Ne 1 (1954). #10. A. Iam« un, JAH, 115, Ne 1 (1957). — 


* 

Bes orpanwueHns OOWHOCTH MOXKHO CUHTAaTb, ITO CeyeHHe mopepxuocteit Si 1) SS, uMeet 
Mepy HyJIb. B mpoTHBHOM cay4ae TeopeMa TpHBMaJDHa. 
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Wloxaagn Akayemun nayx CCCP 
1958. Tom 120, Ne 2 


TEOPHA YITPYTOCTH 


M. HW. PO3OBCKMM 


HATIP SDKEHHA B CHMMETPHYHO HAFPETOM C&EPHYECKON 
OBOJIOUKE, MEXAHKYECKHE CBOHCTBA KOTOPOH 3ABUCAT 
OT BPEMEHH UW TEMITEPATYPBI 


(ITpedcmaeneno axademukom C. JI. Coboaneeoim 13 I 1958) 


1. Tana 3amKuyTaa ccbepHueckasd OOo0UKa C BHELIHHM H BHYTPeHHUM pamuy- 
PaMH Q, H Q2, CBOOOHaA OT BHELIHUX CHI H HadaJIbHbIX HaNpsAKeHHH, pH paBHo- 
€pHO pacipeyeseHHon Temnepatype. Ilycrb, HayHHasA C HeKOTOpOrO MOMeHTa, 
. emlepaTypa B OOOOUKe CTaHOBHTCA HepaBHOMepHO pacnpeseeHHOH, mpuyem 
Ppedmonaraetcs, uTo Temnepatypa T =T(r, t) uspecrua. Torga B Hel BO3- 
MMKHYT OMpeseeHHOH BeIMUMHbI HallpsxKeHuA HM JedpopMallun. 
| OnpewenuM paduambHoe mepemenmenne u(r, ¢) H HaNpsxXeHHA, BOSHUKarIO- 
fitue B YNOMAHYTOM Tele, B Cily¥ae 3aBHMCHMOCTH KosppuuNeHTow Jlame A uw 
fa XapakTepuCTHK peaKCallMu OT TeMMepaTypbl, a Tak2Ke C yYeTOM CTapeHUs Ma- 
epHayia, T. €. H3MeHAeCMOCTH A HM py BO BpemeHH f¢. 
} 


O6o6mlan HadexkallluM O6pa30m 3aBucuMocTH Bospteppa (1), 3amMuiem KOM- 
MOHEHTLI HaMpAxKeHuA B CcepHyeCKHX KOOPAMHaTaXx 


tg 
(6) 0 
5, =O + Dp coe [ oC, 7) 8+ Q(t, 457) SE] de— a7, ie 


t 
Sp = oy = 20 + = —( let, 50+ 20(, 57) a) de — aT, 
f 


| 0 
| 
| 


wc 6 (r,t) — o6bemHOoe pacuiupenne; ¢ (t,t; 7) ud(t, ct; r) — Apa petaKcalun; 
HA, w M B= 3A-+ 2p, a TaKxe KoadhpuIbHeHT EI JIMHeHHOTO paclMpeHHA % 3aBMCAT 
or KOOPMHaTbI fF MH BpeMeHH ¢, NOCKOJbKy, NO Npelnoo*KeHulo, TeEMMepatypa 
o6oJIOUKH CUMTaeTCA usBecTHOI cbyHkuueH r u ft. 

TlogcTaBsaa o;, 59 = 5, H3 (1) B OObINHOe ypaBHeHHe paBHOBecHaA, NMovly- 
"4M HMCXOfHOe MHTerpo-judpepeHiMasIbHOe ypaBHeHve, KOTOpoe MpefcTaBuM B. 
| Bue 


) 


4 Fats 2 
$ [+ 2U) 3 & (re u)|— 25 u— 5 BT) Typ \ 2 a Du (r,t) de = 
t 
=| = {l fin s+ 5) —— (r?u)\ de (2) 
to 
Tloso02xuM 
ae [= a (*u) |= SA eel (3) 
V3 (3) caenyert 
u(r, t) = a \ (r? — 08) 2 (0, t) do + cy (f)r +r 2ea(2), (4) 


aa 


Tle Cy HW Cy —MPOUSBOuIbHbIe (yHKUHH BPeMeHM, KOTOpble OMpeeAOTCA 
yCJIOBHH Ha rpaHulax 


p+) tm ar 


t 
(le@an(Zt FP) + BENG |e. mee (5 
to 

(k = 1,2) mocne Toro, Kak 6yjleT Haliqeno z(r, f). 


Togcrasaaa (3) u (4) B ypaBHenve (2), Nosy4HuM, Mocme COOTBeETCTBYIOLIM 
mpeoOpa3s0BaHuit, CMeliaHHoe JByMepHoe HHTerpasibHoe ypaBHeHue 


r t 
a(t) + (Ka irs o)20, 8) de — | Kolb 2 (9) de 


ay to 


tr 

=\(Ks (t,t; 7, p)2 (9, t) dp dt + f(r, t, cy, Co), (6 
rye Be 

. 4 (r= 68) du 
K, (57, p) = seule a 2) = ee 
be 20 (¢,7; 
K, (t, Gr) = 2 ere pon 
4 (r? — 03) 0 ous 

CO tat Poel le@an+267]— em sa aehs) 


rete mre (Por 4) — Hor 4A) ees 


Saree 04+) 43h 2 [e(é, ir) + 20(, 5) deh. 


to 


Onpeneiaa z v3 ypapHenua (6) u nogcraBiaa 3atem B (4), Mocue cooT- 
BETCTBYIOMMX NpeoOpasoBaHuli MOyaHM cdopMyJy MIA nepemeljeHusc 


t 7 
U= CA, (t,r)—\1As (t5.%5 4) Cy(t) — Ag (bt) Cat) dt 4 Cor, (om 
t . 


0 


rye 


4 ¢ LONG 
A(t,r)=r+5,\ Soo" [4% — Jp + 2u) | dp, 


D (1,9) = 18 — 9 — V(r =p) Ri (6 a1, 0) dos, 
fe) 
ay 4 Ditirie) [, ad (6,7; a 
Aa(t, tir) = \ SGP [4 SS — 35 ot. i) +200, 50) | ao, 
ie t 
As (t, 7; \=s0\ or 5, [E tt, or, 0) 2 oe = VE (557, 9) MEF ay], 


ar 


E(t, 51,9) = ( — 6) Ra(t, sp) + \ (®t) Rot, & prs 6) dor, 
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t 


Rall, =; 7,0) = RL, hep) \ R, (t, 7; r) R ("35 r,p) dt — 


T 


— \Ri (23 7, 01) R(t, 73 1, p) doy — 
e 


t 
—\\ de, | Ra Casrs ps) Ra (ls sea) R (Gay P15 0) den 


1 e 


Wai.) 0) -u R, (t, t; 7) — pesoupBenth! agep K,(t;7r,p) u Ke (t, t; f) COOTBET- 
rBeHHO, FR (t,t; 7,9) — pesombBeHTa Apa 


Se ib 
[Q(t 7.0) +1 QU, a5 7.9) Rela, se) de |; 


Tt 


| (t,t; 7, p) = Kg(t, 5 1,0) — Ke (t,t; 7) Ri (45 1, p) \Kalé, 7 1, 01) Rx (5 pr, p)dor. 
| e 


@ynukunn ¢C,(¢t) u Co(t), dburypupyroumme B (7), onpegenatca u3 cHCTeMBI 
)PAMHaPHbIX WHTerpaJIbHbIX ypaBHeHHi 


y [ence (t) — @,;, (¢, 2) Cr (2) dz| Fp, (8) 
i 


é=1 0 


vite 

1 —(—1)! aA A 1) +14 
ee = dh [0 + 2u) ae 2h ~|—2e St , (hed. 2) 
Fy = oBrTe: Da (ts2) = (= (@ + 29) _ py CO 


r3 
; Rah) Se TG 0A; 2r 
ee oy) Ao Ana 


t 
—§( (9+ 20 G+ 2 hits) defy 


Tv 


Cuctema (8) uMeeT e2MHCTBeHHOe pellieHue. 
M3 nepBoro ypaBHeHua cucTembI (8) caeqyeT 
t t 
Ip H(t 
a()=2 +( ©) F (2) de — 1 ¢, (t) +\ ih, s)es(t)dt, (9) 
i 


Oi 31 (7) 


to 0 


t 


Hy (t, =) = 021 (2) [®n (t, 3) — at (t, 0) + \ (t, s) ®y1(s, =) ds] , 
Tv 
(t, t) — pesombBenta appa ®,, (t, t)/o%1. 
Togctapaaa (9) BO BTopoe ypaBHeHHe cucTeMbI (8), MoyuHM WHTerpasb- 
0 ypaBHeHve C OHO Hev3BeCTHOM C,. Onpefxemai 3 MomyyeHHorO TakHM 
D6pa3oM ypaBHeHua Cc, M 3aTeM CHOBa Ucnoubsya (9), NomyyM copmyuJpl, 
DMpeAeAIOWIMe Cp. 
SHad MepemelleHve WU, JIeErKO OMPeeMTb 3;, 59 = I. 
2. [lomyuenuble pesybTaTbl 3HAYHTebHO yIIPOMaloTCA, ECM MPEANOJIOXKUTH, 
WTO A= p= e-™, o(t, t3 7) =O(t, 5 7) = Go (t, )e-™”, Fae m— NocToAH- 
Ha Jl JaHHOrO MaTepHama; A, U 9, (t, t) — Kosppunuent Jlame u aqpo pe- 
nakcaluu mpu 7 = 0; Temnepatrypa 7 no-mpexHemy 3aBuicuT OT r 4H f. 
Ymeubuienve (:b¥3HKO-MexaHHyeCKHX XapaKTePHCTHK MPOMOPUMOHAJIbHO MHO- 
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*KUTeIO, IKCMOHCHUMAIbHO yObIBalouleMy C PpOcTOM TeMIMepaTyPbI, IKCIEPl) 
MeHTAaJIbHO MOATBepxaeTcsA (*). | 
TlogctanopKa (3) MpHBOLHT K OP/MHapHOMy HHTerpayibHOMy YPaBHeHH } 
OTHOCHTeIbHO Z C JOBOJIbHO TIpOCTbIM APOM. 
B pesybTate OyeM MMeTb 
r 


u(r, t=) Maltin, oT. dp tea[r + pV Nt r, 0) 35 4p] + 


a 


r t i] 
f4 4 t of M 
4G, [=—\ Ny (ts, 9) = 5 4], P= T;'+\ P(t,2)Tidt, (1G 


ay to 


Ni (tir. 0) = gal —e +) NE; or 0) dos | 3 
e 


OT 
P @,.5) M N (t; r, @) — pesOuIbBeHTbI aep i) u (5 + =) coor ay 
cTBeHHO; Ty = 5[ 5 (a7) — maT 5). 
@yuxnwm c,(t) u c.(t), durypupyfoumme B (10), BbIpamKaioTca ‘popmyram ) 


ee a®B.D, — 23a, eae Saad (D,, — Bi, ) 
1” Bi ieeBy 3” | ABB ee BBS) 
a, } 
i. m ( OT (ONi (7,0) , Miler, 2] \ 
By=1+ a \ do | Or - as pe (11 | 
ay 
a, 
1 OTFANi (fr, e] , 2Ni (tyr, a 
‘S . 
B,=1+ma a( as [=e + eae aes do; 


ay 


t 
®,, u ®,,— 3Hayenua cpyHKuun O (r,t) = aT + \ P (t,-*) aT dt npn r = Ga 
te I 
= A, COOTBETCTBEHHO. | 

Popmy1bI (11) nosyueHbI B pesymbTaTe pelleHHA CHCTeMbI asireO paveckH? 
ypaBHeHHii, O6pa3s0BaHHbIX NMyTeM HCNOMb3OBaHHA TpaHHyHbix yeuoBult (5). 

B kauecTBe HOCTpalluH paCCMOTPHM CTaJIbHOW MOJIbIM Wap co cuepyt0| 
UlMMH Mapametpamu: m= 0,0008 rpay+ (mo 9KCNepHMeHTaJIbHbIM aHHbIN) 
Salixosa (7)), @j = 30 cm, a,=33 cm, T = 99007r1-+ 670, T (a,) = 10007 

4 


T (dy) = 970°, «= 11-10 rpan?, P(s) = 0,0175 (3/33)"*) exp (— V 3/33) 


(no (3)). Ipu6nuxenHo nosmyyum u=(0,1165—0,00762 exp (—Y t/33)(0,9853 — 
—0,04097 r — 17,85 r+ — 525,5 r? — 2253 r-3 + 1898 r4 + 467% lor + 
+ 3,536r*Inr). B uacTHocTH, HanpHMep, ycTaHOBHBIUeeca 3HaueHHe necopmaltur 
Ha BHelwHeH MoBepxHocTu OymeT ¢ = 0,00507. 

B 3aKkstoueHve BbIparkato OnarojapHocTb IO. A. Ilonomapenxo u JI. VM. Tlaii- 
KOBOH 3a TIOMOULb B BbINMCJICHHAX, CBA3QHHbIX C IPHBeeCHHeM K KOHKPCTHBIM 
IIpHMepamM. 

J{yenpomerposckult ropHbili MHCTHTYT Ilocrynuno 

um. ApTema 31 V 1957 


UMTMPOBAHHASA JIMTEPATYPA 


1V. Volterra, Theory of Functionals and of Int.-differential Equations 
London, 1931. 2M.A.3aiixos, AKT®, 18, s. 6 (1948). * A. Tl Bpoucxku it, paxa 
MaTeM. HM Mex., 5, B. | (1941). 
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Jlokasayp AkawemMuu nayr CCCP 
1958. Tom 120, N 2 


PHSHKA 


Usen-Koppecnonyzent AH CCCP C. B. BOHCOBCKHM u M. C. CBAUPCKHH 
K TEOPHH CBEPXNPOBOXHMMOCTH METAJIJIOB | 


1. B nocnequux paOotax no cBpepxnpososumoctu (1,3) RocTurHyT Oombulon 
cnex B OObACHCHHH MHKpONpHposbl 2TOTO ABMeHHA. OHako B HHX paccMaT- 
IMBalOTCA CBONCTBa Cj1IaO0 B3aMMOJCHCTBYIONIHX Ta30B (PepMHEBCKHX (31EKTPOHE!) 
| 6o3eBCKHX (POHOHHI) KBa3H4aCTHI, BHE CBASH CO CTpyKTypol Metaaa. To- 
OMY IIpecTaBJIAeT HHTePeC UCMONb3OBaTb MHOTOIJICKTPOHHYIO MOJesIb MeTaJia 
*) Jit MCCIeOBaHHA yKa3aHHOH mpo6sembt. 

PaccmMoTpyuM CHCTeMy ¥ B3aHMOJCHCTBYIOUINX BHEIMHUX SJIEKTPOHOB KpHCTaJa 
¥< N — uucno y30B pelleTKH *) C TaMHJIbTOHHaHOM. 


H = vE, + a (m| > P p) at Apo-b 
Mm,p,6 azn 
| aD : > (m, 1|G| p, r) at at a-eAps, (1) 
m,1,p,r,¢,0' 


ime a* WH @— depMu-onepaTopbl BTOpHYHOrO KBaHTOBaHHA; LE» — 9Heprua OHO- 


WIEKTPOHHOrO COCTOAHHA y-3JIEKTPOHA; {Mm Sikes p) u (m, 1| G| p, r) — coot- 
p pa 


| 
| am 


KETCTBEHHO MaTPHUHbIe 3JICEMeCHTbI 9HeEprM B3aMMOeHcTBHA F4(Xm) m-ro 
#,-9JIeKTpOHa C aTOMHbIM OCTaTKOM % H G(x, x’) JBYX 9JIEKTPOHOB B MpefcTaB- 
ICH OMHOYACTHYHDIX (PyYHKUHH ©, (xX); ¢—CMMHOBbIe MHeKchl; m, 1, r, p— 
HOMepa Y3JIOB. 

Octapuiaa B (1) claraemble, cojlep»Kaljve He Ooslee yeM TPH pa3/IMUHbIX 
ibyHKUMM © TIpH OHOM ux NepeKppiTuu (4), NOyyM 


1 , 
f= vE 9 + Dy, > Bmiftmottia tq 


m,l,o,0o’ 
(m# 1) 
4 
7 Oy >> I mit A A1cAme' —- >, Lmi@y Ac; (2) 
m,1,6,0/ m,l,o 
(m+ 1) (m+ 1) 


HE mc = At Amo — ONepaTop nce sanouHeHMa cocTosHuA (m, 9); Bi, — 


HEPA KYJIOHOBCKOTO OTTAaIKMBaHHA JBYX Q/IeCKTPOHOB y3/I0B m u 1, 9kpaHH- 
pPOBAHHAA IPHTSHKEHHeM SJCKTPOHA Ml K aTOMHOMy ocTaTKy yaa / (WIM Ha- 
o6opor); Jny— WHTerpad O6MeHa SJIEKTPOHOB y3s0B / uM mM; 


Hni= > \ 2%, (8) Fa (8) 9, (8) Ax + Dj || 92 (8) G(X") 9%, (®") @, () dx dx’ 
: ae (3) 


* TIpHv<N nelirpambuocrb Merasia MoxKeT ObITh, HalpuMep, OOecteyveHa «CBAZaHHBIMM» 
OeKTpoHaMn. OOpasoBanue BosOyKeHH THIa «BOeK» (*) MpeANOMaraeTCA MCKJIOYCHHBIM 43 - 
a OoOAbUWOli BEMMYMHLI SHEPrHH KYIOHOBCKOTO OTTAKHBaHHA BYX v-3/ICKTPOHOB B OJHOM 
yane. Cayyait «Boek», MOqYMHAIOWMMXcA mpHOAMxKeHHO craTucTHke Bose, paccMOTpeH Hamu Hi 
H6yner onyO1uKoBaH B Apyroli craTbe. Cryyan v>N np Hadmuun depMuesckux Bos6yx Tenn 
iTHMa «Tpoeky TaKxe paccMoTpeH HAMM METOAOM HaCTOALel CrTaTbH HM Mp STOM MOMYYeHBI B oc- 
| HOBHOM Te 2Ke pe3yJbTaTEI. 
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‘ 
WHTerpasl «MepeHoca» y-3leKTpoHa oT y3la mK J *. Tipu Amarovammsannn (Sip 
yuteM, uTo B J; HMeeM [Ba HepekpbITHA PyHKUMH ¢, (x), a Bmr MavIbI B Ci) 
JY 9KpaHMpOBKH, M MOSTOMY OCTaBHM B (2) TOKO wWieH C Eo HM WICH! «ep 


Hoca», COsep2Kalllve TBOHHbIe NpOVsBeeHHA (epMH-ONepaTOpoB. 
Tlepexoaa K MpefcTaBseHHIO BOJHOBBIX BeKTOpOB k, Haxo,uM u3 (2) 


H = 16 (k) ata, a | 


k,o I 
rae & (k) = Eo + De (f) est (f — paccTosHve MexKy JByMA y37laMu pemle:} | 


KH) —tnenenOn ee COOTHOIMeHHe CHCTEMbI Y-3JIEKTPOHOB. ; 1 
Vcnomb3ya npHOmxKenna OnMxKalMx cocefel u adqeKTHBHOM Macc, MC), 
JIyuaeM | 
ie | 

6 (kK) =E,+oL—L(ka)*, Mery =— ara (ce 


ajecb @— MOCTOAHHaA pewieTKH (KyOu4ecKol); L —Benwunna (3) Jia OKA 

mux cocejeH. . 
TIpumensa Metox paOoTpi (5), MO%HO BbIemMTb U3 (2) BosMyuleHHe, oC 

YCJIOBJIEHHOe B3AMMOJeHCTBUeM C (POHOHAaMH: 


H = >\G6 (k) ah axo+ 
k,o 


+ ys: 
+ She (q) bg b+8 »> f maul Gaye +6 c.}, (e@ 
q k,q,o { 
(k’—k=q) 
rye bg — 603e-onepaTopbl; w(g)— yacToTa; q—BOHOBOH BeKTOp (bOHOHORE 
2n La’ 
NOCTOAHHAA CBA3SH g = wins M— acca voHa 4 U —CKOpOCTb 3ByKa. 
ou 


Pacemotpeune (6), cormacHo (7,°), MO3BOJINeT YCTAHOBHTb HasmMuMe cBepx'é 
MpOBOAMMOCTH y paccMaTpHBaemoli cucTeMbI. II]pH SsTOM, B YaCTHOCTH, JIA Kpue 
THYeECKOH TeMIepaTypbl HaxOJuM | 


ih — GEXD cee ee 
‘ | (Bv/xN) |} LY] |? 


rye ¢c— Koabipunvent, O6patHo mponopyvonambHei MM", i 

2. Corsacuo (?,°), KpHTepHeM CBepXNpOBOAMMOCTH ABsIAeTCA MpeobmanaHnel 
B3aHMOJ[CHCTBHA C (POHOHAMH Hal SKPAHHPOBaHHbIM KYJIOHOBCKHM B3amojlel 
cTBueM. B naiel TpakTOBKe mocyleqHee YAaCTHYHO YUTeHO B CaMOM cCieKTph 
cuctembi (B L). YKa3aHHblii KpHTepHit TpeOyeT, 4TOObI OCTabHad yacTb KyJ0 | 
HOBCKOM SHeprun (By1) U OOMeHHaN 2Heprus (Jm1) Obl MeHbIIe, 4eM cnarae 
moe B (6), omucbIBatonlee CBA3b C (foHOHamH. TlocKoubKy nocTosHHad g ~ L, 
TO oTcioya cnenyetT ycesosue | L | > Bane Murerpaunt J,,7 CoepkaT yBa mepe'f 
KpbITHA (CyHKUMi © H NOITOMY MasbI 10 cpaBHeHvio c L. VMurerpanpr xe) 
Bot OyyT TeM MeHbIUe, YeM Hobe acdeKTHBHBI 3apxAy, ATOMHBIX OCTATKOE 
Zeff, WOO MPH 9TOM YBeJIMUMBAeTCH SKPAHHPOBKa MEXK3ICKTPOHHOFO OTTAJIKM 
BaHua, Bamsnve u3MeHeHuaA Zeye Ha BeMUMHY L 3aBHCHT OT 3HaKa MocIeqHerO) 

B cayuae L <0 (mez > 0) B (3) npeoOnagaeT MepBan cymMma, rye Fa(x)S4 


a eff 
=— GOR] 74K uTO yBemuenne Zep BeNeT K pocty |L|. Tak Kak mpu sTOM| 


* Crpyxtypa L,,,; anaioruuna (4), ¢ TeM OTMYHeEM, YTO BO BTOpylo cymmy (3) | $p (x) ji 
BXOMMT JIMUIb WIA Y3/0B, 3aHATbIX V-3JIeKTPOHaMH, Tak uTO L,, 3aBHCHT OT pacnpepesenus| 


V-9JIEKTPOHOB TO yaaM. Ofnako B ipHOmKenHH OnmKaiiiux cocefell MO2%xKHO CUHTATb, YTO) 
cy, 34BMCMT B OCHOBHOM JIHIb OT pactosoxKenuA y3n0B m u I. 
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DAMMOCTH corJiacyeTcad TpeOoBaHNe focTaTOuHO OoubUIMxX s3HayeHHH Zezp. 
cnyyae L > 0 (mesp <0) Zeze. HOMKHO ObITb JOCTATOUHO MaJIbIM, UTOODI 

peoOlalaia BTOpad (MOOXKUTeIbHat) CyMMa B (3). Ho BmecTte c yMeHbUle- 

em Zee yxyMuuaeTcs SKpaHupoBKa B By, u ycmoBue L S> Bin; MOxKeTB9TOM 

mydae He sbimomHaATEcA. TlostomMy MoxHO OxKUAaTb, YTO CBepxXMpoBO_MMOCTH 
maronpuatctTByioT L <0 nu Ooupume * 3HaueHud Zoss. 

J\18 MpoBepkv 3TOTO BHIBOAa Mbl BOCIIOMb3OBaIMCb MeTOOM CuleTepa (°) 


Od, Jar 
i aa: o 
8 e xO ef 
5 e 
a ° 
e = XK e © a6 we 
6 S i a zs © 
“3 e (0) - © 
5 a ® ® yy 
4 e . x x oe 
re x we oF Pooce Rx «9 ORE y 
x #5 . 
os me x x 


Be C 0 Ne MgSi$ ArCaTi Cr FeN( ZnGeSe KrSrZr Mo RuPd Cd SnTe Xe Bale Nd Sm 6d Dy Er Yb HF W Os Pt Hg Pb PoRn Rath U Pu Gmcs 


‘ac. 1. Sdpekrupupie 3apAAL! ATOMHIX OCTATKOB JIA BHELIHETO SIEKTPOHa, PaccunTaHHble nO 
eToyy Cuerepa (8). a — CBepXMPOBOLHHKH; 6 — He cBepXMpoBOsAllue MeTaJbI; 6 — ceppomar- 
eTHKH; 2 — nosyNpoBOAHHKH, 0 — MeTAINOM{bI; E—S3s1EMCHTH, JWI KOTOPbIX HE BbIACHEHO npu- 
aI@KaT IH OHH K MeTaJJlaM HI MOJynpoBoguHKaM. Jia Pt, Pu u Am Bepxuue TouKH CooT- 
eTCTBYIOT JaHHbIM (8), a HUPKHHE (*). Y Tb Bepxuasa TouKa coorBercrByer (°), y Pd nuxKHAS TOU- 
Ka B3ATa M10 (9) (cTp. 276). 


ickmouenvem Nb (Z.r¢ = 2,8), BbIMOJIHACTCA HepaBeHCTBO Zes¢ >-3. Han6osb- 
| ee 3HayeHHe Z.7¢ Cpe CBePXMPOBOAHUKOB OKasaocb y Bi (Z.;, = 6,3), a 
jepxuue mpeyembi Zep AA HAX B KaKJOM Mepwose onpeyenatorca momympo- 
HoquuKamu. BuyTpH yka3aHHbIX TIpefesOB HeECBEPXMPOBOLAUIHMH MeTaJIaMH 
WKasbipaiorcs cbeppomarnetuku (Fe, Co, Ni), a Takxe anementpi: Mn (antu- 
beppomarneruK), Cu, Rh, Pd, Ag, W, Ir, Pt wu Au. Pay merannop c Zoey, < 
C8, BcTynad B COeAMHeEHHA C MeTaJJIOKMaMw M [pyrHMM MeTaJWIaMu, y KOTO- 
bbIx Z.z¢ > 3, OOpasyeT cBepxXMpoBoAAuMe coenMHeHus. Hanpumep, coeqnne- 
nue Mo (Zes¢ = 2,95) c C (Zey7 = 3,25) ABNAeTCA CBepxMpoBOAHHKOM Cc Ty = 
= 7,6 — 8,3°K. 

| Coennuenue xe Mo c N (Ze¢¢ = 3,9) mopHuMaeT Tx Wo 12° K (7). Ananorm4unoe 
WBleHve HaOJIOMAaeTCA B MHTePMeTaJWIMYeCKHX CoeqMHeHHAX. OcoOeHHO oTueT- 
MMBO 2TOT aptbeKT HaOmOaeTCA B COCAMHCHMAX ULEIOUHDIX MeTaJVIOB (c HaH- 
iMsmuMu Ze, B KaxKOM nepvoe) c Bi. 

STH MW aHaJlOrMuHble (bakTbI NOKasbIBalOT, YTO paccMoTpeHHe Zer¢ H CMOCOOOB 
PTO YB@JIMYCHHA MOXET OKa8aTbCA MPOCTbIM HM MOe3HbIM CpeMCTBOM Kak AIA 
PObACHCHUA HMECIOWMXCH ONbITHBIX (PaKTOB, Tak HM Mp MOMCKaX HOBBIX CBepXx- 
pOBOAAULUX SeMeHTOB HM CoeqHHeHHI. B 3aKs10oueHNe HeOOXOAMMO OTMETHTD, 
liTO NpHOMxKeHUA, CBA3AHHbIe C CAMO MOJeNbIO, a Tak2e CMOCOO pacueTa Zorz, 
KOHeYHO, OFpaHHYMBalOT TOUHOCTh MpHBeCHHBIX BbIIe UMCICHHBIX OLeHOK, 
DCTaBIAA, OHaKO, KaK HaM KaXKeTCA, B CHJI€ MpaBHJIbHOCTb KaYeCTBCHHbIX 


BbIBOJOB. 


* TpedopaHne Oombluux Lott HaXOMHTCA B COOTBETCTBHH ¢ SMIMpHyecKHM IpaBHuiom (1°), 


© KOTOPOMY CBEPXMPOBOLUMOCTh MOABAAeTCA MPH OOMbUIOM YNCHe BaNeHTHbIX SCKTPOHOB Ha 
ATOM. JleiicTBUTeIbHO, 4EM GoJIbUe STO YHCNO, TEM MEHbIe SKPAaHUpoBaHo APO H TEM Ooubule 
eff? 49TO MPHBOLHT, CorlacHo Hallet TpaKTOBKe, K Jyullei CBA3H C pellleTKOi. 
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Hoxunaye Akagemun nayx CCCP 
1958. Tom 120, Ni 2 


PHSHKA 
M. A. KBACHHKOB. u B. B. TOJIMAUEB 


OB OJHOM BAPHAHHOHHOM TIPHHUMME B CTATACTHYECKON 
SAMAYE MHOPHX TEJT 


(ITpedcmaeaeno axademuxom H. H. Boeoaw6oeeim 17 I 1958) 


B: pa6ore (*) H. H. Borosu060s, paccMaTpuBaA AMHaMHyecKy!o CHCTeMy 
(PepMH-YaCTHIL C TapHbIM BSavMOxelicTBHeM, MpeA OAM HOBBIM MpHOMM2KeHHbIA 
WBapHallMOHHbIM MeTO B 3ajaye MHOrHX Tel, ABJIAIOULMHCA, KaK OH MoKa3aJ, 
lo6oOieHueM M3BeCcTHOrO MeTOosa Moxa. IIpeyctaBseTca HHTepeCHbIM OOOOLIHTS 
meTox (1) H ccbopMysHpoBaTb CTaTHCTHYeCKHH BapMallMOHHbIli NpHHMN, npuroy- 
HbIM JIA ONpeeeHHA TePpMOJMHAMMYeCKHX BeJIMYMH Kak MIpH HysleBOH, Tak 
'M IPH OTJIMUHBIX OT HYJIA TeMMepaTypax, TeM Oosee, YTO CTaTHCTHYeCKOe paccMmoT- 
| IIpOOJIEMbI MHOPHX Te ABJIAeTCA HanOoee MIOLOTBOPHBIM. B HacTosmeli 
H3aMeTKe MbI MOCTapae€MCA BbINOJHUTh STY Nporpammy. 

PaccmoTpuM cucTemy depMu-yacTHIL C TaMHJIbTOHHaHOM 


‘G.. , a ' 4 , , 
H = SVT (EP) yp) afay + 7 Si (hy fas fa fagazara,, (1) 


ge A— xumuyecknit noTenival; | —COBOKYNHOCTh WHJeKCOB, Onpeessromlx 
lcocTOAHMe OJHOM YaCTHILbI; OTHOCUTebHO J MOXKHO 6e3 OrpaHMyeHHaA OOuLHOCTH 
CYUHMTATb, UTO 


J (fis fas fa» fr) = —4 (hy fas fi fe) = —J (fe fas fas fr). 


Tlepefigqem oT onepaTopoB a C MOMOMIbIO KaHOHHYeCKOrO MpeoOpasoBaHusA K 
HOBbIM (PepMH-aMILIMTyaM a: 


ay —o >; (Upyey + Vpar), (2) 


el]; i) = > (Upolt;,, a Opp) a Off? ’ 
oy 


(3) 
a (Fs f= Dy (upopry + ptutpy) = 0. 


v 


Koappunventubie (pyHKUMH U, V, BXOJAlHe B 9TO MpeoOpasoBaHke, OynyT 
UrpaTb B JaMbHeleM pOwlb BapHauwMonHbIx mapameTpos. IIpu stom AysA no- 
(CTpoeHHA CTATHCTHYeCKOrO BapHallMOHHOrO IIPHHIWNa, B OTJIMYMe OT BapHallHoH- 
Horo MpHHuuna pa6oTsl (1), HaM y2Ke HeMOCTATOYHO 3aaTbCA OHMM «MpOOHbIMy 
BaKYYMHBbIM COCTOAHHeM Cy: 


KES —= QO, (4) 
la HeOOXOMMMO 3HaTb TakxKe M <MpOOHbley» BOsOy2KMeHHA. OTO CCYMeCTBIACTCA 
Cle LyIOUIHM BbIOOPpOM HyJIeBoro raMHJIbTOHHAaHA: 


eee Hee Hy (5) 


D 
4 3aKxas Ne 332 DTK) 


RAC 
U — {Co HC), ie = > Eyre, (6) 


u a, 
npuuem E, mpesctapsaeT coOol pa3sHocTb 3HeprHuli Bo3s6y2KeHHOrO COCTOAHHA fy, 
a+C, M BaKYyMHOrO COCTOAHHA Ce: Te 
* + * * ale : & 

EG = (Coe, Hay Ce — (GHC, = CC gcc Oy, Co yepase (7) } 

Jina mpwHaToro B (5) pasfeeHHa TaMHJIbTOHHaHa MpHMeHHM Temlepb BapHa-’% 
unoHHy10 Teopemy H. H. BorovioOopa, fatollyio OleHKy BepXHeH [paHMHI{bl | 
TePMOMHHAMHNeCKOrO MOTeHIMaia: 


= — 61nSp e-#/6, (8)) 

CorsiacHo 3TOH TeopemMe , 

Q<—61n Sp e—*l® + Sp {((U + Hy) e419} /Sp e- 7, (9) 
PackpbiBad MmpaBy!0 YaCTb HepaBeHcTBa (9), HMeeM JIA Hee: 

Q = — 9 Sim (1 + e-Ful®) + U + DI (fas Fos Pa F1) pantera te 

w Fede 4 

A Dit v 07.50 fv ping + Di pcoi Sp stl Ope + UpvOfv07',, 0 aes ny, Ny, (10) 8 

1 


rae hy = Fie pee i Dev l0 ’ 


1 , , * * * * 
as. wr ye (fas fas fe» fr) (20pm, p.m. ¥.27/v, = Op rib favaley’ 07 yb) 
Eu cf » (7, F’) ai dB pp7} (U5 pr — 0; ,0fru) at (1 1) 
<Q! , , * * s 2 
=, dj (fi, fos fe ’ fe ) >, {2U pu fv {Up P Uf pully’ 0 zy + 
% 2 1 


* * * , 
oh Opwll fv 7M Rus 20f,u0! vy, Oru } . 


BapwauMouHble MapaMeTpbl Wu, V ONpekeAIOTCA Tellepb H3 yCJIOBia MUHH- I 
MyMa BbIpaxkeHiaA (10) c yyeToM AONOMHHTeIbHBIX ycuoBHii (3): 


: 80) (u, v) = 0, (12) | 
O (4,0) +Q2(u,0) = DOG MEG) teh fn Gak see (Pa (ae 


be 
rye X(f, f’) u w(f, f’) —afimepopckue muoxutTem. Onpenenenupie Takum o6- } 
pa30M uw, V No_cTaBasioTcA B (9) HW NoMyYeHHOe BbIPAxKeHNe OTORecTBIAeTCH | 
c MoTeHitHaiom (8). Sametum, uTo npw § = 0 usnoxKeHHBIH MeTon MepexogntT § 
B BapHalMOHHbIH NpHHWHM padorer (?). 

PaccMoTpeHHbIli MeTOJ, MO CyulecTBY, Obl y2Ke HEABHO IIPHMeHeH paHee OL- | 
HUM H3 aBTOpOB (*) JWIst MOJebHOFO raMHJIbTOHMaHa TEOPHH CBepXIIpOBOAUMOCTH. | 
IIpv 9TOM OKasaOcb, UTO OH MpHBOAMT K aCHMNTOTHYeCKH TOUHOMY peleHuto | 
3alaqH, MOJyYeHHOMY B (°). Takum o6pa30m, ccopmympoBanHbili BapHallHoH- 
HbIM MIPHHILHM WaeT TOUHOY pellieHHe AA WeOro KMacca 3ayay C YeTBepHBIM Ta- 
MUJIbTOHHaHOM. 

B KauecTBe MHOrO IIpHMepa paccMoTpHM Ooulee NOApOOHO mpHMeHeHue crTaTu- 
CTHYECKOFO BapHal\MOHHOrO MeTOJla K CHCTeMe, raMUJIbTOHHaH KOTOpOM yunTbI- 
BaeT TOJbKO B3aHMOJCHCTBHA Map YaCTHIL C MPOTHBOMOMOXKHKIMH MMITYbCaMu? 


H= >). Qs ae 


(R 3) 


7 2V > J (R, R’ | Si; 99) Bp, 33) Ais, A po, 


! / 
—bh'og Anig 
/ i? 2 z 
(RR'a\0,0 6 ) 

ak 


e V — o6bem cuctembl; 5 — AuCKpeTHbIi wHeKc, xapakTepusyroulnii co- 
‘OAHME YaCTHUBI NOMMMO HMNyvbcea. JIana caryyad 9 = 0 sToT mpuMmep 6pm no- 
oOHO uccreqoBaH B paboTe (*),B KOTOpoli ycTaHaBuMBasIca KpUTepuit nosBne- 
A cBepxTeKyuecTH sepHOH Matepun. IIpegnouaras, uro aqepHad Matepna 
epxTekyy¥a, ompememuM celHyac Cc MOMOLIbIO chOpMysMpoBaHHOTO§ cTaTu- 
MueCKOTO BapHalHOHHOTO NPHHWMNa KpHTHYeCKy1o TemMepaTypy, Mp KoTOpok 
CrynaeT 9TO aABNeHue. Mcnomb3yx cOosHayeHHA, BBeJeHHbIe B (*), Gyqem xa- 
KTepH30BaTb napy (k, —k) uHyeKcom qg, a umnynse k — yByma uHeKcamn 
', 0), THe o=-+1. Torga, nonaraa s = (s, 9), umeem: 


H= D> tE (Gy MN eae == 
OS) 


: th i a ie / 1 
oe OV Sy! I (q; q’ | $1,895 So, $1) 2G 5,4Gs,4g15 Aq's's (14) 
(9g's:5.8 5 ) 
2 
| ITpovspeyem Kanonnueckoe mpeoOpagopanne tbepmMu-onepaTopos: 
, 
ree SY {it (q, 8, 8°) gsr + 9(q, 8, 8’) od}, 


s! 


(q,5, 8')= Diu" (q 8, 5") u(q, 8’, 8") + 0° (4,5, 8") 0 (9, 5’, 8")} = 8s (15) 


s 
i 


n (q, s, a= Da {u (g, s, s"\u(q, s‘, 3”) a Vv (g, s, 3”) mn (q, s', s}=0, 


s 


_ Torya, ucnomb3ya cooTHomenuA (5)—(9) Aa mpeoOpasoBaHHoro raMmuuJb- 
pHHaHa, MOJIyuHM 


Q=—6)>) In (2cn <2) 4 5 > (E(q) —A) + 


(qs) (qss’) 


1 E. 4 i? , i * 
Hee th Se Dn {E09 4" 18150 $498, 2G; Su» 8) 0”. 52, 8) x 
Me (4/s18:8,8,) 
4 > v(q’, 8,5 S')u(q ,S,, 5°) + conps. } — 
t (s") 
fee es I (9,9'|$1, $2855 8) W (qs Sas s')0"(q, ‘Sa, S’)0(G", 85 8” )U(q",'s,,8”)® 
| (vss, | 
Sis 


ieee Bis 
xth th, (16) 


Eye = (E(g) 2) Sulit @, 8°18) 4G. 8", 8) — 09, 8". 9) 8° G84, 8)}+ 
(s’) 
1 , a, x o 
+ yp > il CAE [Sas S24 8598,) U (9, $1, 8) (J, SoyS) Lx 
(9/ 81828 ,8,) 


i 


> iu (q’, a s") U (q', ie Sa) + conpsx. | ° (1 . 
(s") 


~l 
se 


IIpupaBuaB HyJO MepBy!o BapHaluto BbIPArkeHHA (16) C JONOJHMTeJIbHbIMH 
iopHamMu (15) uw cCuHTaHd BapHalluv du, ou", dv, 6v" He3aBHCHMBIMH, MO?KHO 
JWT YpaBHeHHA JIA U, U, PeLIeHHA KOTOPbIX ONpeweAOT MPH MOACTAHOB- 
ux pB (16) HCKOMBIM TepMofMHaMHuecKHH MOTeHIHAL. OTMeTHM, UTO 3TH 

a Die 


ypaBHeHHaA MONMyCKatoT TPHBHaJIbHOe pelleHve, COOTBETCTBYrollee «HOPMaJIbBHOM\ 
COCTOAHHIO: 


u (q; S, s’) = IG (q) Ogle U (q, S, s’) = Op (q) O5,5'1 
‘ i Las 
2 (q,8,s')=0, XG, 8,8')=|E@ —2| th F-8, ox 


rye 9-(g) paBHo equHune BHyTpH cieppr PepMu u HyvilO BHe ee, 4g (q) = 1-f 
—6-(q). Jlerko BuyeTb, YTO Aa pemenua (18) 


Eqs =|E(q) —Al. 


Uccnenyem vTenepb Bompoc 06 ycCTOMuHBOCTH «HOPMaJIbHOrO» COCTOAHER 
CHCTeMbI, MOCTPOHB BbIPaxkeHHe BTOPOH BapHalluu QO” yn pemenna (18). Ha 
eM: 

~ E —r * , f 

26° (u, 0) = >) 2|E(@)—2| cth ED G, &’, 5) ¥ (g, 5’, 8) 

(gss’) 
4 ii et * , / y 
te > 19,49 | Si, Se, $,8,) (q, Si, S2) F(q » S45 S,)» d | 
(ga’sis28, 5, 


rae 


¥* (q, 8, 8’) = {8p (q) bu" (q, s, 8’) + 9G (q) 50" (q, 8’, s)} th oe : 


Mbt BUHM, YTO YCTOHMYMBOe KHOPMaJIbHOe» COCTORAHHE, COOTBETCTBYIOILGO 


2Q > 0, OyMeT OCYUIeECTBIATBCA TOra H TOMbKO Tora, Korja Bce co6cTBell 
Hbl€ 3HaYeCHHA ypaBHeHHA 


2 Egy — | eth = OY Alea gs} 


_ og! (9; @ lsu, Sa, 84.5) Tiga Ss a) = (@, Bice) (25 
(q’s,s_) 


NOJIO%KUTeIbHBI. B MmpOTHBHOM cCJlyyae, Kora cCylecTBytOT OTPHIaTesIbHb 
COOCTBCHHbIe 3HaYeHHA, HOPMasIbHad (ha3a HeycTOMuuBa H BOSHUKaeT MHHHMaJd} 


Hoe sHayenne QQ) (u,v) Apyroro TuMa, onpeyernemoe HETPHBHaJIbHbIM pel 
HHeM ypaBHeHu Avia u uv. IIpu 6 = 0 ypaBHenne (20) nepexoguT B Nowy 4eHHbli, 
paOore (*) KpuTepuit cyillecTBOBaHHA CBepXTeKyYecTH AepHoro BerjecrBa. IIpe 
noslarax, YTO TOT KpATepuii BbINOHAeTCA Mpu 6 = 0, c nomomtpIo (20) nomyua 
ypaBHenve jist KpHTHYecKOH Temmepatypbl 9), MpH KOTOpOli cBepxTeKyyy 
(basa ucuesaeT: 


22 @) 2 | oe eee Gee ee 


i , , U Ud 2 , 
are oD) onl Gs Gy! St Sree, le ees ee 


(aise) 


= ] 
B 3ak so ueHHe aBTOpbI BbIpaxkaloT rulyOoKyto OarogapHocrTs aka. H. H. Bory 
JUOOOBY 3a WeHHOe OOcyxKTeHHe padorsi. i 


Matematuyeckuii HHCTHTyT uM. B. A. Creknosa Hocrynuao. 
Akajlemuu Hayk CCCP 15 I 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1H. H. Boroaw6os, JAH, 119, Ne 2 (1958). 2H. Hub ar o8t 0 6.0 ne 
119, Ne1 (1958). * H.H.Boronw60Bn,.H.3y6apesn,0.A.MepKkosun kos 
JJAH. 317, Ne 5 (1957), * HW. A.Kspacuuxoes, JAH, 119, Ne4 (1958) t 
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Aornage Akanwemuu nayx CCCP 
1958. Tom 120, Ne 2 


PHSHKA 


K. Il. CTAHIOKOBHY 


SAMEYUAHHA O JBY)KEHHM TEJI C BOJIbLUIMMH CKOPOCTAMH 
B CJIABOM HOJIE TA)KECTH 


(ITpedcmaeaeno akademuxom H. H. Boeoanboseim 17 1 1958 ) 


| B KauyecTBe mpvOjmkKeHHOrO MpeycTaBlIeHHa JBHXKeHHA cCHOWHON cpeyb! 
| cla6OM COOCTBEHHOM MOJIe THXKECTH B PeJIATUBUCTCKOM CyJIyYae MOXHO BOC- 
OJIb3OBaTbCH ypaBHeHHAMU 


OT ;, 
OX, 


a (1) 


we 77, — CyYMMapHbIi TeEH30P 9HEPrHH — UMITyJIbCa CMVIOWHOM cpeabl MH 3uIeK- 
JOMAPHHTHOrO TOA; 


freee ee ree) oy 


20 ax, oD Oy, (2) 


Hina PpaBHTauHH, WeucTBy!Olladt Ha JlaHHbIN BJIeEMeHT cpefbl; @ — NOTeHIMa 
qua TaKeCTH, KOTOPbIH B HalueM IpHOJMxKeHHH MbI MoslaraeM He TeH30poM, 
kaK B OOWeH TeEOpHH OTHOCHTeJIbHOCTH, a CKaJIAPOM; VU — YJebHbIN OObeM; 
|— BCNOMOraTeJIbHbIM MOTeHWMa. 

IIpene6perasd 3eKTpOMarHUTHBIM ToseM, Hanutuem (*) 


Tin = (p + &) uly + Snp. (3) 


Tlockombky B culyuae OObINHOH cpembl (OCO6eHHO pa3pexKeHHOH) p<pc?=e, 

}OJIOKUM, UTO NOTeEHWMAJ NOMA THXKECTH YMOBJETBOPAeT yPaBHeHHIO 

a9 
2 

Ox}, 


= — 4nxG x ) (4) 


ie G—rpapntTauvonnan moctosnnas; 6? = 1 —a?/c?; a@—cKopocTb ABuxKe- 
i a rasa. B ypapHenuax (3) u (4) p — qaBuenne; u;—4-CKOpocTb; ¢ — M0T- 
HOCTb SHEPrHH; p — MIOTHOCTb cpesibl. 

| Kpome Toro, HyXXHO 3HaTb ypaBHeHHe COCTOSHHA cpefbl Bua 


p=p(v; T) un p=p(s; 7), (5) 


e 7 —Temnmepatypa; o — 9HTponHa. . 
B curyyuae agquaGaTHueckux TeYeHHH, OONaalollMx WeHTpasIbHOH CHMMeTpHeH, 
ICHOBHad CHCTeMa ypaBHeHH TpHMeT BULL 


iW 


id (wu) C2. pe d(yu) , _ _@9@ Hoy NEED rir 
ds + ron Pr onicpe nds? cor? pe + pixie 4nG Garr 
(6) 
dinv _ Ou Ou Nu A 0@ 


dsr onOxs a fa + Hr aeer ee ens 2 


w = pu + suc? — > (7) 
reniocoyepxanve; N = 0, 1, 2 cooTBeTCTBeEHHO JWI MVIOCKUX, IMJIMHApHue- 


Hkux uw ccbepwueckux Bown; ds = cédt. 
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“Paccmorpum caeqyioulyto gajauy. IlycTb HeKoTOpbIit OSbeM cpebl C MaClh 
colt M, B30pBasicd Cc OOMbIIMM BbIeMeHHeM SHEPrHH WM Hadalica paseT, Tpke 
YeM IWIOTHOCTh 3HeprHu MOrda ObITb HaCTOAbKO OOsbUIOH, YTO TlepHpepHuHal}, 
yaCcTb pa3meTaioulerocA rasa MOrIla MOyYHTb CKOpOCTH, MpHOJIM Karlee jh 
K cKopocTH cBeTa. Uepe3 HekOTOpoe BpeMA, Kora MaBJIeHHe BHYTPH pase 
Talouleroca raga ylalo, MOXKHO paCCMaTpHBaTb [BMKeHHe, MpOMcxoAlee 6e 
BOSeHCTBHA BHYTpeHHero JaBeHHA B COOCTBeEHHOM Nome THxKecTH. B Te) 
enyyaix, Kora sBemuunHa GM/ra?<1, rye OM/Or= Anor’ /@ vu py 
T 0, cucrema ypasHenuii (6) B OObluHbIX 3-O603HaYeHHAX MIPHHAMaeT 


da Oa a, 99, Olns Olns = (5e a da‘ Na _ , 
ap ae ae or? at na or + % aaa ae ae hae r 0; 
ca | 
bro) N CoM aS re) 
yaa ara aad a > 


3ecb Mbl MpeHeOperaeM BeJMYHHAMM, MpOMOpiMoHaHbIMA ¢/ Cc”. 
Oty cuctTemy, ucKo4ad 9, yJOOHO HamucaTb B BHIe: 


da Ga. fi a* \2?GM oM OM) 
oF t 85 la) ea ( 


Bi l5) 


Ecam 3a He3aBHcuMble MepeMeHHble mpHHATb 7, M, To cuctema (9) npHMelh 
BU 


{ (a? | ¢) GM ad 
TL — Ohi)! Olas ioe) Meas | 
at { , . 


Han6ombuimi wHTepec mpescTaBideT W3yyeHHe JBHxKeHHA co cepHyeckol 
cumMeTpvenH (V = 2). IIpu stom wHTerpHpoBaHHe jaeT } 


Ae 


Auaiu3 2TOrO ypaBHeHHA MOKa3blBaeT, YTO B 3aBHCHMOCTH OT 3HayeHHA al 
MOyuatoTCd pasIMYHbIe TpaeKTOpHH. 


3Had B HeKOTOpsIii HavanbHolii MOMeHT BpemeHu tf =?, a=a, M = Mb 
f =f, Hagem 


2 i 

Ec a <0, To mpH pa3meTe YacTHIbl OCTaHaBMBalOTCA Ha KOHe4HON! 
paccTosnua (smunTuyecku cya); ecm aj =0, TO cKopocTh vuacTmh 
CTaHOBHTCA paBHOM HyO Ha OecKOHeyHOcTH (Napa6onMuecku cmyyait); ecm) 


2 i 
a) >0, TO YaCTHibl MMeIoT Ha OecKOHeyHO OoJ/IbUIOM paccTOAHMH KOHeUHYHE 
cKOpocTp (runepSomueckHi curyyait). | 
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Tak Kak @)=a,(M), TO B 3aBMCHMOCTH oT 3TOH cbyHKUMH MOryT HMeTb 
MecTO CJleqyIollMe CJly¥aH: pH B3pbIBe BeCb ras OcTaeTCA Ha KOHeEYHOM pac- 
ficTosHnn H OyeT NalaTb Ha WeHTp, Mocmwe vero mpowece pasneta HauHeTCA 
HCHOBa, H T. J].; HEKOTOPble YaCTHIbl MOryT yiiTH Ha OeCKOHeUHOCTb, a HeKO- 
Jitopbie OynyT yyacTBOBaTb B MyJIbCallMOHHOM Mpollecce, HaxoAcb BCe BpeMs 
fire KOHEYHOM paCCTOAHHH; HaKOHell, MpH OCOGeHHO MOMIHOM BbIJeseHHM 3Hep- 
; iho B3pbIBa, BCe YaCTHIbI OyyT UMeTb TeHEHILMIO pasyieTaTbcaA Ha OecKoOHeU- 

Ecam otHomenve GM /ra} we ovenb Maso, HO MOXKHO mpeHeOpew KpH- 


HOCTb. 
(BH3HOH mpoctpaHctBa, u3 (11) u (12) wmMeem 


. we te A dice. ER fe, ONC aa) 
1 ‘ fy =| wane Ay (1 c or 4)?” ; Ua 
nrge t, = t)(M), unm 
Bap ARefad eden.) is eae IS 
i—1=—*8 ara ou 4GM (4 a aon = F (a, a), (15) 


I} rae R=R(1—ap/c?), uro ormuuaercah oT KaaccHyecKorO cayyad TOMbKO 
TeM, 4TO Mepef| 3HaKOM MHTerpasia CTOMT NOCTOAHHbIM MHOXUTENb (1 — a?/c?)?. 
B 3aBHCHMOCTH OT THNa JBHXKeHHH 97IeMeHTapHO OepyuiMiica uHTerpat (15) 
NpuBeleT HIM K MePpHOAMYeCKHM WIM K HeEMepHOAMYeCKHM JLBYXKEHHAM. 
Ecam aj}>0, To 


eek EF a nl 2aa ata 
Ecan a,=0, To 
4 GM 
Eom aj,<0, To 
2GM ea | tab a 


re 05 = — aj. 

| Tlepefigjem K paccmoTpeHuio KOHKpeTHOH s3ayaun. IlycTb B HeEKOTOPbIH MO- 
| MeHT BpeMeHxH ¢ = 0 B IleHTpe MaCCbI NIPOH3OUIe/i B3PbIB C TaKHM BbIJ\e/eHHeM 
oHeprau, TO paseT cTal rumepOouMuecKuM, HM MyCTb B HeKOTOPbIH 
| MOMeHT BpeMeHH f=t F=f) HM YCTAHOBMIOCh pachpesedeHHe A, = a, cas 
[Po = P5 (To) M = M'(r,). 

| Torya 


Ra (1-2) = Rr) ay a Ra (19) 


Tlogcrapnaa sHavenua a=a, R=R*, M=M", t, =?" B (12) u (16), 
(17) u (18) coorsercTBeHHO, HaligjeM, uckmouat fy, a=a(r, ¢t) Mas Jo60ro 
MOMeHTa BpemeHv ¢ >. IIpH aa=c R=0, aA=aQ=C. 
| PaccmorpuM runepOommuecknit crryuait Asia cma6oro noua, korya GM io, 

OueBHHO, TO IPH 9TOM 


a=a,(1+4), (20) 
rye 
GM ( q 
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Jlamee, uMeem 


se ae sata ON 1 


re tj) =t,(M). Ua ypapyenua (21) HaxoqumM a, =a,(r, t), mocme yero (20)}f 
jlaerT 


ee R R r I. 
a ee ee — 
re R = R(r; 7). | 
Web Ja KOHKpeTHOH 3aqauH OyeM HMeTb 
a=a, ( 48 ‘i= 
r R* : R* r 
| =—, /1 + —)\/1 — ~—In;-). (23) 
&S seal f ) ii R ) 
2 IIpu t> ie NpOu3BoHaA 
da 4 ie R*2 r 
(24) 
— Peer pu R*/r<l i 
Puc. 1 a 4 R* | 
‘ 7 


OueBu HO, UTO Cc yBemMueHHeM ¢ BemMUnHa R"/r yMeHbUaeTCA, NpousBOqHaA 
Oa/Or yBenuumBaeTca M cTpemMuTcaA K BemuunHe | /t. Pacnpeyesenne cKopocTu 
C paccCTOAHHeM cCxeMaTHM¥eCKH MoKa3aHO Ha pxc. | (KpuBaan J). B cuyuyae, 
Kora GM /raj He OueHb Maso, MO%eT ObITb Takoe HauaJIbHoe pacmpeyeseHnue 
CKOpOcTH Ho Macce, 4To mpu ¢>>?¢) npousBogqHat Oa/Or cnauana GyzeT 
YMeCHbIUaTbCA C pacCTOAHHeM, a 3aTeM IIpH @—>C CHOBa BO3pacTaTb (prc. |, 2). & 


Tloctynusao 
7 I 1958 


HWMTHPOBAHHAA JIMTEPATYPA 
1y.0.Jlangay,E.M. Jug wun, Teopns nous, § 14, 2-euag., M., 1948. 
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Joxnangn Akayemun nayx CCCP 
1958. Tom 120, Ni 2 


PEO®H3SHKA 


Unen-koppecnonygent AH CCCP E. H. BJIAHOBA u C. JI. BEJIOYCOB 


HEJIMHEHMHAS HECTAILMOHAPHASA 3AXA4UA ONPEREJIEHHA 
| NOJIEM JABJIEHHA MJIAHETAPHOrO MACHITABA HA CPEAHEM 
: YPOBHE ATMOC®EPBI 


| B 1943 r. O2HHM H3 aBTOPOB HaCTOAMeH CTaTbu Obl MpeloxwKenH Mero, 
psrocpoaHoro mporHosa nojeH aBJIeHHA WM JIMHHH TOKa Ha CpeyHemM ypoBHe 
mocpepbl C MOMOLIbIO THAposwuHamuky (*). Jia pewienua 3aqaun cry2KHIH [Ba 
ppaBHeHHA: ypaBHeHe Jia BAXps (ympomeHHoe ypaBHenne A. A. Opuymana) 
} OHO U3 ypaBHeHHH Oinepa. Ileppoe us sTHxX ypaBHeHHH MO3sBONANO ONpe;e- 
HTb (yHKuMIO ToKa (0, A, ¢) (9 — AonomHeHHe JO WMpoTH, A — onrota 
ecta, t — BpemMa); BTOpoe JaBaslO CBA3b Mey PyHKWHel TOKa HW aBsleHHeM. 
}ewerne 3aqaun Oplio0 NOyYeHO WeHOH JMHeapHsallHH OOOMX ypaBHeHUl M0 OT- 
DUIeHHIO K 3ala/HO-BOCTOUHOMY TepeHocy. 

Ilospnenuve ObICTpOJeHCTBYIOMIMX 2JIEKTPOHHbIX BbIUMCJIMTeIbHBIX Malay 
N3BOJIMJIO TOCTaBHTb BOMpoOc O pelieHHH HeJIMHeEMHOH safauM ourocpouHoro 
borHo3a Morosbl MeTowamMu ruypoyunamuKu (7). [lpocrettimee pemenne nosmy- 
neTCA JIA CpemHero ypoBHA aTMocdepbl. HecKoJIbKO BapHaHTOB TakOro pellleHuA 
WITH Mpeqiowenbt B 1954 r. MeroquKy MW HEKOTOpHIe pesyJIbTaTbI IpHMeHeHUA 
Oro H3 TaKMX BapHaHTOB MBI U3slaraeM B HacTOsIMel cTaTbe. 

UcxoHbiM ypaBHeHHeM OyJeT CIYKUTb, NO-MpexKHeMy, ypaBHeHHe AIA (yHK- 
aa TOKa (ypaBHeHHe NepeHoca BHXps): 


av 4 ; kn . 
A= +———— (, Ad) + 20 = = 0. (1) 


a sin A) 


Hiecb A) H © -—COOTBETCTBEHHO paJMyc HM yrloBad CkOpocTb BpaleHua Seman, 


EO NO 4 a aM ON 9M ON 
= “sind 3y (sin 9-55) + see em (MN) cere ee 


YpapHenve (1) coxzepxuT AuppepenuMpoBanve NO BpeMeHM NepsBoro nopsL- 
jh; Oymem cuutTaTb, uTO dyHKunA } B HavaJIbHbIM MOMCHT M3BeCTHA. 

| IIpornos 3HayeHuit ) MoxHO OCYILeCTBHTb Mp MOMOUIM WaroB MO BpeMeHH. 
(ie 9TOrO pellHM cnepBa ypaBHeHve (1) no oTHomweHHIO K Op/ dt (ypaBHeHue 
lyaccona Ha ccbepe). Ec mpwHaTb, 4uTO Ha 9KBaTope }=O0 (ycsoBue He- 
DOHHKHOBeCHHA BO3/YIIHbIX Macc 4epe3 9KBATOP), TO MOJIyyHM 


2 
eee! ( \ n= 28x [eg, Ay) + 2oai sin 6’ 22] asa’, (2) 


1 — cos y 


cos y = cos 6 cos 6’ + sin 6 sin 6’ cos (A — 2’), 
cos y = — cos 6 cos 6’ + sin 6 sin 6’ cos (A —2’), 
DUYeM WHTerpHpoBaHve paciipocTpaHsAeTcaA Ha ceBepHoe Mowyuapue. 
| Beoga B MpaBylo yacTb ypaBHeHua (2) HauaJIbHble 3HaueHHa PyHKUAM hp, 


bl TOYYHM sHaueHHe Op/ Ot mp ¢t =O u saTeM onpesesmHM 3HayeHHe ) B MO- 
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MeHT 1%, OJIM3KHif K HayayIbHOMy, 110 (opmyvie 
ay | 
dias = ino + (F),_o (| 


Toptopaa 9TH pacueTbl HeOOxosMMOe 4YHCJIO pas, Haliqem 3HayeHHA PyHKUI} 
Toka ~ K KOHILY CpOKa MporHo3a. 


f} 


oS 
~S 


U 
"¢ 


Puce. 4 


MoypinterpayibHoe BbIpaxkenve MmpaBolt uacTu (2) coxepKUT Aupbepenunpit 
Bane TpeTbero NopAKa MO KOopyMHaTaM. Mo>xKHO M30aBHTbCA OT BbIUHCA 
HHA MpOW3BOMHbIX BbILMe MepBoro NMOpAKa, eCIM BBeCTH, HapALy c y, en) 
OWHY HCKOMY10 (pyYHKIHIO: . 


b= Ab+ md, (| 
rye m —MocTosHHas, KOTOpy!O MbI MoOepeM B JabHeliwiem. Torya 
Q7 1/2 | 
Ov (8, A, ¢ 1 ry , ’ , : roger , ! 
EOD | VG (0,25 0 YEO, M, tin 6’ dO an’, (| 
0 0 i 
SAN POM Sell CN ie poe oem uae Sea 1S, led a2 
C= 2 In 1 — cos y : I ( sana) aé sin 6’ (? ) . On’? 
mpHyem mo (1), (4) u (5): 
on T/2 | 
Ob (0, ene ’ Lae , f oj , U , {3 
SG = FA) + | | (6,450 2°) FO, n't) sin 0 d6 a’, (Ff 
Oy 0 


Popmyubt (5) un (6) He coyepxKaT MpoHsBOAHEIX oT UY u O BpIe MepBo%} 
nop#aka. Suauenua 6 npu t =O Haliqem no HatanbHbIM 3HayeHHaM f 
mp Momourn (4) (IpH STOM NpHeTcA CMHHCTBEHHBI pa3 BLIYMCIMTb BTOpbIe MIplt 
u3BOAHbIe OT } NO KOOpAMHaTaM). SHayenusn b Ha KaxoM Ware NO BpeMmerh 
ompedeAIOTCA NO SKCTPaNOAWHOHHOH chopMyvie TuNMAa (8). 

[]pu peamusalluu ONMCaHHOH 3eCb CXeMBI PeWeHHA Ha 3IEKTPOHHOH BEIYHCI} 
TebHOH MalliMHe Mbl 3aMe€HAeM MHTerpaJbl, CTOAUMe B MpaBbix uacTax (5) } 
(6), cyMMOH B3BeLICHHEIX ONpeseeHHbIM OOpa30M 3HayeHuii f B TOUKaX rp{ 
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YCHOH ceTKM CeBepHoro nowymapua Seman*. [pu seruucaenuu f B yKa3aHHBIx 
TOUKAX MPOWSBOMHBI€ 3aMCHAIOTCH KOHCYHBIMH pasHOCTaMH. JIA 9TOTO B OKpe- 
icTHocTH KaxxZoH TouKn (0’, 4’) BBOAHTCA MOKabHad CUCTeMa KOOpAMHaT, ocH 


7) 
SINKS 
i iY A oN OS 
Wy 7X Sa 


‘\ 
OSL. A 
ONG 
<n 


KoTopoH X nu Y HampaBJleHbl 10 KacaTeAbHbIM K AyraM ABYX B3aMMHO MepreHlu- 
KYJAPHIX OOMbIUMX KpyroB, Mpoxoxaux yepes Touxy (0’, A ). IIpu 3TOM 
| sHayenua cbyHKunl Y ub B paBHOOTCTOAIMMX TOUKAX MOKaJIbHOH CHCTEMbI 
KOOpMHaT HaxOAATCA MO 3HaveHHAM STUX *yHKUM B YeTbIPeX OWMKAMWNX 


fas (ee 
* Brroycmenue Beca, cToAWero MHOmKUTeIeM pH f, B TOUKe O’=O, A’—=A NPOH3BOANTCA Cc 
yuerom ocoOeHHocTu tbyHkuHH G B STON TOUKe. 
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TOuKaX TpalycHo cerkH myTem uHTepnomsuuM. VcnompsoBaHve 0KasbHOH)) 
CHCTeMbI KOOPAUHaT MO3BOMAeT OO€CMCYHTh MOCTOAHCTBO BeJIMYHH PaSHOCTHBIX df 
WHTepBaJIOB BO BCeli paccMaTpHBaemoii o6vlacTu *. IlocrosuHHad m moxOupanach}f 
Tak, 4TOObI (b);—9 BbIYHC/IAJIOCb MO BOSMOXHOCTH Mpoule. i 

IIpu mpopegenuu pacuetos dyHkuua ToKa ) BCIOAy OblJla 3aMeHeHa €e BBI-| 
paxkKeHHeM 4epe3 reonoreHiMal U306apHyeckoli NopepxHoctH 700 MO c HcMOMb30. | 
BaHHeM YCJIOBHA KBa3HreOCTpopHuyHOCTH. 

Safaua pelanacb Ha BOCM (Boubuiad 9IeKTpOHHaH CueTHad MalluHHa} 
AH CCCP). J[1a BbiacHeHud BJIMAHHA OWWHOOK pasHOCTHOM allpOKCHMalluH, a 
TaK%Ke CTCNe€HH YCTOMYMBOCTH pelIeCHHA MO OTHOLICHMIO K HapacTaHHio cily4al-| 
HbIX OWHOOK ObIIO HCHOMb30BaHO OHO YaCTHOe TOYHOe pellleHHe ypaBHeHHA | 
(1), 3aHMcTBOBaHHOoe H3 padoTHI (?): 


b (0, A, t) = — aja cos 6 + AP; (cos 8) cosm(A— st), (7)5 


rye A uw ® — NOCTOAHHbIe; s= a — 2(a + w)/n(n +1). OrnpaBuaacb oT Ha-# 
YaJIbHbIX 3HayeHHH v (0, A), 3afaHHbIx no (7) npu t = O, MbI NpousBesH No Mper-* 
JlaraemoH cxeme pacueT OyyulMx 3HaueHHh Y(0, A, t) ana m = 6, n = 12,4 
a/w=1/5,. PesyibTaTbl pacueTa CONOCTaBAJIMCb C TOUHBIM pelieHHem (7). 

STH UCMbITAHHA NOSBOJIMJIM, B YaCTHOCTH, BbIACHHTb, KAKHMH PpaSHOCTHbIMH 
MHTepBaslaMu NO KOOpAMHaTaM H MO BpeMeHH CJleyeT MOb3OBaTbCA. SaTeM Opn | 
paCCuHTaHbl IpHMepbl MporHnosa KapTb! adcomoTHOH TonNorpadun 700 MO noBepx- 
HOCTH Ha pasHble cpoku (0 10 qHeli). B sTHx pacueTax Ha¥aJIbHble JaHHble — 3Ha- } 
YeHHA BbICOT NOBepxHocTH 700 MO MbI OpaiM B TOUKAX rpalyCHOH CeTKH CeBep- ff 
HOrO nomywapHa Semsau oT nomtoca fo 10° c. mw. c HHTepBataMH B 5° BOub 
MepHMana H 4epes 10° Blob KpyroB WHpOTH!. PasHOcTHble HATEPBavIbI S NO KOOp- 
JMHaTaM UM War MO BpeMeHH Tt BbIOpaHbl Tak: S = 500 KM, t = 2 vaca. 

OyuH H3 TpHMepos NporHo3sa KapTbI AT 700 na 10 quel Bnepey UpuBogsuTca § 
Ha puc. 1—3. Ucxoguas kapta AT 700 3a 03 uaca 4 V 1957 r. faHa Ha puce. |. ¥ 
Ha puc. 2 npefctaBneHa Kapta 3a 03 yaca 14 V 1957 r., a Ha puc. 3 — xapra, § 
paccunTaHHadA WIA STOTO %Ke CpoKa. 

PelueHve JIMHeapH3HpOBaHHO!O MO OTHOLICHHIO K 3allaHO-BOCTOUHOMY Mepe- 
HOcy ypaBHenus (1) HeOJHOKpaTHO HCIIbITHIBaIOCb MpH MporHose c 3a6saroppe- $ 
MeHHOCTHIO B HECKOJIbKO JecaTKOB Hel (*). [Ipenmaraeman 3yecb MeToRuKa pe- § 
IWe@HHA HeJIMHeHHOrO ypaBHeHHs (1) MoxeT ObITh NPHMeHeHa IPH MporHose c ToL 4 
“Ke 3a0arospemeHHocTbw. IIpu yBemmueHHH s3a0maroBpeMeHHOCTH MporHosa } 
HeOOxOAuMO OyJeT OTBIeKaTbCA OT CpeqHerO YpOBHA H paccMaTpHBaTb Mpo- # 
CTpaHCTBeHHY!WO 3afauy C YYETOM HaKOMWIAWWUXCA BOSeHCTBUM MpuToKa Tema 4 
OT COJIHEUHOH WH JVJIMHHOBOJIHOBOH padualuu, OT TypOyeHTHOM TenmompoBol- § 
HOCTH, OT HCMapeHHa. 


UeuTpasbubili HHCTHTYT Tloctynuno 
IIpOrHO30B 14 II 1958 


UMTHPOBAHHASA JIMTEPATYPA 


1 E. H. Baunosa, JAH, 39, No7 (1943). * BH. B auuosa, JAH, 110, Ne 6 
(1956). §° E. H. Bauuoesa, IIpuxa. marem. u mex., 10, 8B. 5—6 (1946). 4 C. A. Mamxo- 
Buu, A.M. Xetgeu, Tp. Wentpanpu. uxcr.* mpornosos, Bs. 60 (1957). | 


* Qroro Heb3A MOCTHTHYTb, HapHMep, NpH ucNomb30BaHHH AekapTOBOH CHCTeMbI KOOp- 
AMHaT B MNOCKOCTH CTepeorpaduyeckolt MpoeKIMH MOBepXHOCTH ceBepHoro nowy wapus. 
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HToxnann Akagqemuu nwayr CCCP 
1958. Tom 120, Ne 2 
TEO@PH3HKA 


A. M. TYCEB 


TEOPETHYECKAS CXEMA WUMPKYJIAWMUM BOSLYXA 
HAW AHTAPKTHKONM 


(ITpedcmaéaeno axademuxom JI. H. Ulep6axoeum 30 I 1958) 


LupK yaaa Bo3yxa Hal AHTapKTHKOH ABMAeTCA OMHOH H3 MOLEX 
WHPKYJIAUMH Ha 3CMHOM Wape. Ona B 3HauNTeMbHOl Mepe onpeemxeT KJIMMAaT 
Gobel YaCTH 1O%KHOFO MouyWapus, u, 6e3 COMHeHHA, CBA3aHa C ILUpKyAauMeli 
Bo3yxXa B CeBepHOM Nosymapun. Ilo cBoe Pusnyeckol Npupore WUpK yIALHA 
BO3qyxa B AHTApKTHKEe HME€eT aHaJIOrH B CeBEPHOM NOJIYWIApHH, HO, MOCKObKY 
OHa MOUTH CHMMe€TPH4HA OTHOCHTeJIbHO TeorpapuyeckHX KOOPAMHAT, 3aKOHBI 
ee Ooulee NOCTYNHBI LWIA TeopeTHYecKHX HccIeqOBaHH. Takum oOpas3om, peas 
3ajlauy O BUXKeCHHM BO3LYyXa B IOMKHONOJAPHbIX paloHax, MbI HalijjeM OJHOBpe- 
M€HHO KJIIOU HM JIA PeleHHA aHaJIOrMYHbIX, HO Ooee CJIOXKHbIX 3alay, OTHOCA- 
‘IMXCA K CeBePHOMY Novyuiaputo. 

McceqyeMaA HaMH WAPKYJIAWHA BO3HHKAaeT B pesyJIbTaTe TeMMOBOrO B3a- 

MMOJeHCTBHA XOJOAHOK WeAHOM MoBepxHocTu AHTapKTHbI UH OTHOCHTEIbHO 
TeNJIbIX BO, OKPyKalollHx ee OKeaHOB C aTMocdepol. XapakTepHbIM JIA TaKUX 
UAPKYJALMH JOJOKHa ABJIATbCA JBYCJIOHHOCTb: B HH2KHEM CJI0e B CTOPOHY Mops 
HOJKEH CTeKATb XOJIOAHBIM MATeCPHKOBbIM MOTOK BO3yXa, B BePXHeM Ha MaTe- 
'puK — yBuraTbcs Govlee TelIbIi MopcKoH Bo3ayx. B pesybTaTe Ha HeKOTOpOH 
BpICOTe B BO3yXe BO3HHKaeT rlyOoKkad MHBepcHaA TemmepatTyppl. BapwuecKuMu 
MCTOUHHKAMH TaKHX WHPKYIAWHM ABJIAIOTCA NMOCTOAHHBIC OOJaCTH MOBBIILIeH- 
| Horo HW MOHHMKeHHOLO JaBJeHHA. 
Ec Opt Sems He Bpalllasacb, TO MOBEPXHOCTb pasyesa JByX MOTOKOB pac- 
| CMaTPpHBaeMOH HAMM WHPKYJIAWHH Oba Obl TOPH30HTaIbHOH. Ho nod WevicTBu- 
| em cuibt Kopvouuca TakadA NOBeEPXHOCTb HaKJIOHAeCTCA B COOTBETCTBHH C PopMy- 
| tou Maprysieca. Tak Kak MOBepXHOCTb pa3fela JBYX MOTOKOB B paccMaTpHBa- 
| EMOM CJlyy¥ae HMeeT KPyroBylo PopMy, a BeHUMHAa CHIbI Kopuouuca MeHseTCS, 
TO MOBEPXHOCTb pa3feta WOuKHa MpHoOpecTu KynomooOpasnHy1o cbopmy. Pas- 
| Hla TemlepaTyp H MIOTHOCTeH BO3LyxXa ABYX MOTOKOB He OCTaeTCA NOCTOAHHOK 
| BOJIb MOBepXHOCTH pa3yema. Ilo mepe mpHO1HKeHHA K AaHTHIMKJIOHaIbHOW 
| oOacTH, T. e. MO Mepe yasIeHHA OT MOPS, 9Ta Pa3SHHa YMeHbIaeTcA, H Pe-TO 
'B WeHTpe, re HayHHaeTCA ONycKaHve BO3AYWHBIX MaCC, STO pasJIHYHe MOXKeT 
| HCUC3HYTb, CCJIH He BOSHHKHET HHBepCHA HHOTO Mpoucxoxyenna. [ipoTuHBono- 
| JO%KHAA CTOPOHA MOBeEPXHOCTH pa3esla Ha HEKOTOPOM PaCCTOAHHH OT LlenTpa, 
| 3ABHCALLEM OT BEJIMUHHBI yrvia HaKJIOHA, COMpPHKacaeTCA C MOBEPXHOCTbIO Semi, 
| IpHueM m0 O6€ CTOPOHBI OT NOBEPXHOCTH MOXKET COXPaHATbCA elle BECbMa 3Ha- 
| UHMTeIbHaA pasHulla Temnepatyp. JlMHuA MepeceyeHHA MOBePXHOCTH pasfea C 
NOBEpXHOCTbIO SemsH OyeT He YM HHbIM, KAK MCTEOPOJIOTHYeECKHM (PpOHTOM, a 
B paCCMaTpHBaeMOM HaMH TIpHMepe — aHTapKTHYeCKHM CpOHTOM. 

Kak Mbl BHM, Ha MOBeEpXHOCTH pa3feJla 2TOH WHPKYJIAWHH MOrYT BO3SHUK- 
HYTb BOSMYI[CHHA BOMHOBOFO XapakTepa. TakHM OOpa30M, eCJIM CpeqHAA Kap- 
THHa H3yuaemoro Mpolecca onpesesAeT KJIMMAT, TO BOSMYLILCHHA, BOSHHKAarOULHe 
B Mpowecce, o6ycIoBAT Norofly B ITHX palioHax MU PA OCOOeHHOCTeH TemMOBOrO 
MH BeTPOBOrO PexKHMOB. 

KakoBbl Ke 39TH BO3MYIICHHA? EcJIH CKOPOCTb OCHOBHBIX, T. €. BepXHero 
HM HHKHeErO, MOTOKOB OyeT MpeTepneBaTb MepHOAMYeCKHe WIM eCMHHUHbIe H3- 
M€HEHHA, TO yrOJI HAKMOHA NOBEPXHOCTH HavHeT H3MCHATLCA, H NO He MO panuy- 
CaM HauHyT pacmpocrpaHAtTEes BouHbI. HanGosee BepoATHOH HW HHTepecHon Was 
uccleLyeMOH 3aauM BOJIHOl ABIAeTCA BOJIHA B BUC OMHOY3OBOK Cem, Np 
KOTOPOHM MOBEPXHOCTh pasyesma Oy eT KOMeOATLCA OTHOCHTEJIbHO Kpyra, Npoxoss- 
mero yepes cepequubl paduycos. IIpu 9THX KOeOaHHAX MOBePXHOCTL Kyowa 
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XOJIOQHOPO BO3LyxXa OyeT TO YNOWLATbCA, TO BCIY4YHBATbCA, a JIMHHA (poutay 
HepeMellaTbea Mo 3eMHOM moBepxHocTu. Bropand cucTeMa BOJIH BOSHHKaeT Ha i 
HOBEPXHOCTH pa3f[ela B Pe3yJbTATe OTHOCHTEIbHOFO TBH2KCHHA ABYX MOTOKOB |), 
BO3LYXa pagM4uHOM TemMepaTypbl H MOTHOCTH. Pa3Mepbl STHX BOJIH, pac-|f 


1 
o 


ha At 


at eS 
= 


17 Ml. 06 yac 


Puce. 1 


MpOCTPaHAIOWMMXCA MO OKPYXHOCTH, OYLYT 3aBHCeTh OT OTHOCHTEIbHOH CKOPOCTH ¢ 
J\BYX MOTOKOB, MWIOTHOCTH HX HW payquyca UMPKYJIAWMH, a POPMa BOJIH, B OCHOB- | 
HOM, OT HallpaBJIeHHA MOTOKOB NO OTHOIWEHHIO pyr K Apyry. 

Kone6aHua HaKJIOHHOH MOBEPXHOCTH pa3ea ABYX NOTOKOB BO3AyxXa Ob 
ucceqoBanpt H. E. Kounnpim (1). Um 6pima paccmoTpena muiockasd 3aqaya Aisa | 
cyuad MaJIbIX KOIeOaHHH, pacMpocTpaHAIOllHXcA NONepeK H BAOJIb NJIOCKOCTH. 

B pa6ote A. M. Tycesa (?) yKa3bIBavIOCb Ha BO3MOXXHOCTb MIPHMeHeEHHA BBI- 

~BoqoB H..E. Kounua 4a uccieloBaHuli WHpKYAAWHH BO3qyxXa Hal AHTapKTH- | 
KOH, ObWIH MPHBeAeHbI OCHOBHbIC H3 HUX, JaHa MpocTetliad cxemMa STON WHpKy- 
AtMH (pac. 2 v3 (?)) H H3Ox*KeH CNOCcOO BEIMHCJICHHA BeEJIMUHHBI MepemenleHuAd 
HM KHerO KpaA MOBEPXHOCTH pasea (B HallieM CJIyuae JIMHHM AHTaPKTHYeCKOTO: 
(ppoHTa) MO, BEMHYHHE BO3MYLICHHA OCHOBHOTO NoToKa (dopmysia (2) u3(*)). 

H. E. Kounn pela 3afqayy iA clyyad udeabHou xXu_KocTH. Tlo3xe Apy- 
rHMH aBTOPaMH OTJeJIbHbIe YACTHBI€ BOMPOChI ee OBIIM pelleHbl WIA SOapoTpon- 
HOH cpefbl H GapoKHHHOL XUAKOCTH (T. €. WIA yCMOBU, Goulee 6IM3KHX K IpH- 
POMHbIM), HO HAM HeH3BeCTHbI NOMBITKH PelUHTb STY 3akayy AA cchepnyuecKoli 
MOBepXHOCTH pa3fea, ake MPH YCJOBHAX HeaIbHOH %XuAKocTH. Pemenne 
TakOH 3afa4uH CBA3AHO C OFPOMHBIMH TpyHOCTAMH. 

Bce 9To sacTaBsiaeT, HCCeAyA WApKyJAWHIO BO3Lyxa Haq ANTapKTHKON, 
NOKa MOJIb3OBaTbCA BEIBOAaMH PelWeHHA MVIOCKOH H UeaIbHOH 3amay, paccun- 
ThIBAA B MOCJI€LYIOULEM YTOUHHTb STH HCCJIeOBAHHA, B YACTHOCTH, C MOMOLLbIO 
akcnepHmMenta. Ilostomy celyuac, comocTaBIAd TeopHio Cc HaTYpol sABJeHHA, 
MOXKHO PaCCUHTHIBAaTh JIHWb Ha COBNaeHHe MOPAAKOB BeHUNH. 

286 


‘fa aa oe 


OueHb BaXKHbIM B paccMaTpuBaemoli 3alaue aBsAeTCA ompeyeeHHe JVIHH 
IH, PaCIpOCcTpaHAIOMLMXCA MO KPyry NOBeEPpXHOCTH pa3sflema, Tak Kak 9TH 
HbI €CTb HE YTO HHOe Kak NOB KHbIe OapHyeckue OOpasoBanna. B sayaye 
E. Kounna Her orsera Ha STOT BONDOC, Tak Kak B Heli HCCeLYIOTCA JME yc- 


IN. 


SS 


Hi 18.11. O6 uac. 
McCue. 


BUA CYULECTBOBAHHA BOJIH Pa3sJIMYHOH JWIMHEI, HaJIOMKECHHHIX Ha OCHOBHOH pe- 
[uM MIpsAMOMHelHbIX NoTOKOB. JIA OTBeTa Ha NaHHbIit BOIIpoc MpHxoAuTcA 
IpHOerHyTb K 9KCNepHMeHTy. PesybTaTbI SKCMePHMeHTOB B adpo-ruqposu- 
M4MMUeCKHX = KOJIbIEBBIX OacceHHaxX MOKa3aJIM, YTO MAaKCHMaJIbHaA [MuHa 
IbDSHUKAaIOULAX IIpH STOM BOWH OM3Ka TO BemM4uMHe!K CpeqHemy panuycy 
laccelia. AHaslorH4Hble pe3syAbTaTbI Obl MOyYeHbI HAMM MIpH SKCMepHMeHTe 
BHYTPeCHHHMH BOJIHAMH B KOJIbIeBOM Oacceline, Kora MIA Nowyyenua 
BYCIOMHOTO NOTOKA HCNOJIb3OBaINCb BOMa UH OvIHa. 
| PesybTaTb HaGOLeHHH, MpOBeeHHbIX B AHTAPKTHKe KaK COBETCKOM 9KC- 
eluuven, Tak WH SKCHeAMNMAMM WM CTaHIMAMM ApPyrux CTpaH, MO3BOJIAIOT cy- 
MTb O MPaBHJIbHOCTH MIpelNosO*KeHHOH cxembl. PaccmMoTpHM cCHa4Yavia pac- 
IpeleleHHe TemiepaTypbl BO3AyxXa, HalpaBeHHA MH CKOpocTH BeTpa. Boxpyr 
be AnTapKTHAbl OOHapyxKeHa TIyOoKad H NOCTOAHHAaA MHBepCHA,MpuyeM Bo 
HYTPCHHHX palionax rlyOu“Ha MHBepcuu jlocTuraer 25°. Ora HHBepcHA Mpo- 
WIeKUBACTCA H Ha OOJbINOM pacCTOAHHU OT Oepera B CTOpOHYy Mops. 
| OOnapyKeHo Tak?Ke, YTO IOFO-BOCTOUHBIC BeTPbI, MPeHMYILeCTBeHHbIe Ha 
lo6epexkbe, CTaHOBATCH GOoslee CaObIMH BO BHYTPeHHUX palionax. B Oouee BpI- 
DKUX COAX aTMOChepbl, Hall CIO€M HHBEPCHH, KOTOPa B MpHOpexkHbIX palio- 
ax Haxoyutca Ha BpIcoTe 100)—2000 M, a Hal MaTepHKOM Ha BpIcoTe 200—300 m, 
cpeqHeM HaGsllofaeTcA mepeHoc ceBepo-3sanaqHoro HanpaBsenua. B Takux 
lvHKTax, Kak IOoxkupiit nosioc uM Ha cTaHijMH Komcomoupckas (oKon0 850 km 
Mupuoro no HalpaBsleHHiIo K reOMarHHTHOMY Mosocy), HeOJHOKPaTHO oT- 
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MeUaJIHCb HH Co WwTHIem. Bce 9TO rOBOPHT O TOM, 4TO re-TO B WeHTpe MIOULay) 
MaTephkKa, B Mosoce xosloja, Teno, Hymee C MOPA, Kya AOCTHTaeT B MI/ 
HHM@JIbHOM KOJIMUeCTBe JOJDKHa HaXOMHTbCA UITHIeBaA OONACTb, COOTBETC:| 
Byloulad oOmacTH Oapwueckoro WeHTpa. Pacnpefemenve BeTpa B aTMocdepe Hal 
MaTepHKOM XapaKTePpHO JWIA AHTHUMKJIOHAIbHOTO PpexKHMa, HO MBI HHYEFO Ell) 
He MOXKeM CKa3aTb O Nowe aBJICHHA BO BHYTPCHHHX H OCOOeHHO IeHTPaJIbHbI| 
pationax AuTapKTHJbI, TaK KaK HMEIOU[HeCA CBeEXeHHA MOKA HE AOCTATOUHO MOt} 
TOBepHE!. Bo BCAKOM CJly4ae, CCIM Hal MaTePHKOM Pacno/lOxKeH AaHTHUMKJOF|| 
TO 3TO OCOObIii BUA Gapwueckoro OOpa30BaHHA, HCKaKeHHbIM BJIMAHHEM JOCTH) 
raroulero OOJIbIIOH BbICOTHI JeqAHOrO Kyowa. i 


MakcuMasJIbHbIe CKOpOCTH BeTpa HaGm0JaoTcA Ha moOeperxbe. IlosToM) 


TBep2KaeT 3TO MpeMoOKeHHe, TAK KaK HMCHHO 3/leCb JBHXKYTCA CepHu WHI} 
JIOHOB, KOTOPBIe MpekcTaBIAIOT COo6OH OFpOMHbI€ BOJHbI, BOSHHKAIOUIT} 
Ha MOBePXHOCTH pa3yela B pe3YJIbTaTe OTHOCHTeIbHOTO JBH2KeHHA BY! 
NOTOKOB. STH BOJIHbI Mbl BAAHM Ha CHHOMTHYeCKHX KapTaX, COCTABJICHHBI} 
B. JI. J[sepsnescxum (puc. | u 2) B Bue WEHTPOB NOHMKeHHOPO LaBJIeHHA, rpell 
Hel HU JIOXKOHH, ITO YKa3bIBaeT Ha BO3MOXKHOCTbh BOS3HHKHOBCHHA H MVJIOCKHI 
MW TpeXMepHbIX BOJIH. J[IMHAa STHX BOJIH, OMpeeeHHaA MO CHHONMTHYECKEM Kajf 
TaM, OKa3alacb pa3IMuHOM HM Menstouselica oT 1000 go 3000 KM. ITu BeHUNH 
HMEIOT TOT Ke MOPAROK, KaKOM UMeeT BEMHIMHA pakHyca UMPKYJIAWHU, 4TO X¢f 
pollo cormacyeTCA C pe3yJIbTaTaMH 9KCMeCPHMeHTA B KOJIbIeBLIX OaccelHax. # 
Ha6moeHun NOATBepxKMaIoT CYULeCTBOBaHHe MomepeuHbIX KOeOaHul, BEY 
3BaHHbIX H3MCHCHHAMM Yyrula HaKJIOHa MOBEPXHOCTH pa3jesla B WIMPpOTHOM Hi 
MpaBJIeHHH. ITH KOMeOAHHA OOHAPYXUBAIOTCA NO H3MECHEHHIO MOJIOKCHHA HU Hé 
NpaBJIeHHA TpaeKTOPHH ABHXKCHHA WHKJIOHOB, MpOHCXOAWLerO BOKPyr MaTepkf 
Ka. Ha CHHOMTHYeCKUX KapTaX Mbl BHAHM, YTO B OJHHX CyuaAX WHKJIOH) 
JBUXKYTCA Ha OOJIbUIOM paccTOAHHU OT Oepera B MOpe, B Apyrux — Henocpeys 
CTBEHHO BOJIb OeperoBoH YepTHl. 
OTJMYATeIBHOK OCOOeCHHOCTHIO OOJIBIUHHCTBa WITOPMOB B AHTapKTHJe ABS 
TCA HX CTPCMHTEJIbHOCTb HW KPaTKOBPeMeHHOCT. UacrTbr WITOPMbI NpOLOKUTEMS 
HOCTbIO B OHM CYTKH HM JlaxKe Me€Hee CYTOK. ITO Tak2Ke XOPOIO corsacyerTcs § 
TeopHeh. Ecuim MOACuYHTaTh MepHOA HaHOowlee BO3MO2KHBIX KONeOaHHH MoBep2 
HOCTH pa3ea No popmywtam Kounua (cm. cbopmy.ty (1) us (7)), To on OKaxerTc! 
paBHbIM 1pHMepHo 15—20 yac. Tlepnozn mpoXoIbHbIX BOJIH OGbIUHO Sombie Cy} 
TOK, H MOITOMY KPaTKOBPe€MCHHOCTH IITOPMOB B KaxkJOH JaHHOH TOUKe MO KH 
OObACHHTh JIMIb NOM€PCYHbIMH KOJIeEOAHHAMH MOBEPXHOCTH pasiesa. | 
Bosee MeWVIeHHbIe MoMepeyHble KOeOaHHA MOBePXHOCTH passea, NpUBOLs 
UlHe K JJIMTeJIbHOMY IepeMeleHHIO JIMHHH (PpoOHTa, a CIeLOBAaTeJIbHO, MH Tpaer| 
TOPHH JBHXKCHHA IWMKJIOHOB, CBASAHBI C MOCTeEMCHHbIM H3Me€HEHHeM CKOpoctTel 
OCHOBHBIX MOTOKOB, OJHHM H3 KOTOPbIX ABJIA€TCA CCE3OHHOe H3MeHEHHE. 
B HacTOAeM COOOMLeHHH, Pay KPaTKOCTH, MbI MPHBeIM CoMocTaBseHHe Tec! 
PpeTHYeECKHX BbIBOJOB C HAaOMIOJCHHAMH B MPHpOse JHIUIb Ha HECKOJIbKUX ot 
HOBHBIX JIA JaHHOFO ABJICHHA H HaWOosee APKUX MpHMepax. Mmeroulica Me 
TepHasl NOSBOAeT B 3HaYHTeJIbHOH Mepe YBeJIHYHBATb YHCIO 3STHX MPHMepoH, 
B 3aksiouenne CiledyeT CKa3aTb, YTO TEMJIOBAA CHMMeTPHA, a CeAOBATeNE} 
HO, H Oapuueckoe nose BOKpyr AHTAPKTHB MOryT ObITh Hapylenbl B pesysi} 
TaTe B3aHMOJeCHCTBUA C HE YUTCHHbIMH B Hallet 3aaye mpolweccamMH B aTMC 
ccpepe HM B OkeaHe, STO HM IPHBOAMT MHOra K HapYWIeHHAM ONMCaHHOM KapTuH) 
aApseHua. Ho 3TH HapyWeHHA HE3HAYHTEIbHBI M HE IPOTHBOPeyaT OCHOBHBIM MC 
JIO*KCHHAM CXeMbI. Kpyropple u306apbl MOryT CMellaTbCA HeECHMMeTPHUHO 07| 
HOCHTeJIbBHO MaTepUKa, HO TpaeKTOPMM UAKJIOHOB HUKOTa He MepeceKatoT er} 
IGHTPaJIbHbIX PaHOHOB. 
UnctutyT mpuknaquon reodusnKku Ilocrynuo 
Axkazemuu Hayk CCCP 29 I 1958 


UMTHMPOBAHHAS JIMTEPATYPA 
7H. E. Kouwn uw, Coop. con, 1, 1949. * A. M. [Tyces, HAH, 109, Ne 4 (1956) 
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Hoxnzanp Akagemun nayx CCCP 
1958. Tom 120, Ne 2 


rEO@H3HKA 
B. UW. TATAPCKHK 


O PACIIPOCTPAHEHHH BOJIH 
B JIOKAJIbHO H3OTPONHOMW TYPBYJIEHTHOM CPEE 
C MJIABHO MEHSFOULMMUCA XAPAKTEPHCTHKAMH 


(ITpeccmaeaeno axademuxom A. H. Koamozopoevim 6 I 1958) 


| B pa6orax (*,?) MeTofamu, pasBuTbIMu B (°,4), Obila paccMoTpeHa 3aqa4ua 
| QIyKTyawMAx aMIVMTyAbI uM C:asbl KOPOTKHUX BoTH (A<Cl,, rye A — AuMHa 
bbl, 2, —BHYTPeHHHH MaciiTa6 TypOyseHTHOCTH), pacupocTpansionluxca 
JOKAJIbHO MZOTPONHOH TypOyJIeHTHOH cpeje, JOKaJIbHbIe CTATHCTHYeCKHE CBOII- 
‘Ba KOTOPOH OJMHAKOBbI BOJIb BCerO NYTH pacmpocTpaHeHua BOJIH. Opguako 
pH pacueTax @ulyKTyauMl aMIVIMTyAbl w (basbl BOJH, pacipocTpanaroujuxca 
peasIbHOH aTMocidbepe (HIM B MOpe), HeOOXOAMMO YYHTHIBATb, YTO B pa3zmM4y- 
pIX yuacTKaX Ha MYTH «Iyya» TYPOYJIeEHTHOCTh MOKeT WMeTb pa3JIMUHy!O HH- 
IhHCMBHOCTb (HallpHMep, “HHTCHCHBHOCTh) TypOyJIeHTHOCTH aTMOCepb! CHJIbHO 
ABCUT OT BbICOTHI). 

Mobi 6yeM cuMTaTb, U4TO B OOJIACTAX, MaJIbIX MO CpaBHeHHIO C BHeLIHHM 
acuiTadom TypOysenTHocTH Ly, TypOyeHTHOCTb JIOKaIbHO M3OTpOMHa, T. e., 
ro cTpyKTypuble dbynkuwu [f (r;)—f (r2)}? =D; (ri, r2) 3aBuCAT sMIIb OT 
';—Tf,|. OHako Mp NepeMelleHHM Mapbl TOYUeK Fy, f2 Ha paccTOAHMe Nopsy- 
Ly OD;(ti, f2) MO%KeT W3MCHHTbCAH Ha HEKOTOPbIH MHOXKUTeIb, 3aBHCALHH 
r4/.(tyt+r.), T. €. OT NOMOKeHHA WeHTpa oTpesKa fry—F,. Mpl mpegnovio- 
um, uTO Ds (ry, fz) AMeeT cbopmMy 


2 /T ir 
Dy (ty, Fa) = C}(2F*) Dy (1 — 12). (1) 
PyukuAA C;(r) 3aMeTHO MeHsAeTCA JIMLIb Mp W3MeHeHWM rf Ha BeJHUMHY M0- 
finka Lp. 


| B camyyae, korya C} = const, cTpykTypHaa dyuKuna D; (ry, fz) MoxKer 
HITb TpecTaBJIeHa CHeKTPaJIbHbIM pa3ssox%KeHvem (°) 


foe} 


Dj (tay 2) = 2(\) 1 = cos % (ra — Fa)] Pr (6) (49), (2) 


—o 


} > : 
ne D; (x) — cMeKTpaJIbHad MIOTHOCTh, COOTBETCTBYIONad PyYHKUMA D; (tq, fe). 
| enyuae nepemennoro C} MOxKHO OMpekemHTb passlox*KeHHe 


co 


Dp (ty, 2) = 2C7(25%) (Vl 1 — cos (rs — #2) ®, () (4), (3) 


—oo 
> 


ne © (x) saBucuT TakxKe MH OT MOMOReHHA WeHTpa Mapbl TOVeK fy, fz: 
ag 2 {Ti -—+Te\ We ‘ 
@; (x) = C}( A) O,(). (4) 
Kak uspecruo (°,”), crpykTypHad (PyHKUMA KOHUeHTpallMM KOHCepBaTHBHOH 
ACCMBHOH MpHMecK B TypOYyJIeEHTHOM MNOTOKe BbipamwKaeTCA «3AKOHOM ABYX 
peteli». J]ia KosppullvenTa mpemomieHHA aTMocdepbl 1, KOTOPbIH C He€KOTO- 
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PbIMM JOMYyLULeEHHAMH TakxKe MOXKHO PaCCMaTPHBaTb KaK KOHCePBaTMBHY!O Ma 
CHBHYIO IIpHMecb, 3TOT 3aKOH JaeTCA (hopMy,IOn 


[2 (ry) —— (te)? = Da (ti, T= Ch SS DOS aoe vs (lo | t1—Te] KL] 


(| r 

CrpykTypHoli yHkunu (5) COOTBeETCTBYeT CIeKTPaJIbHad MJIOTHOCTb Ohi 
r nu 

@,,() = 0,083 CF (EE) xh, (). 

B o6macru |ry—f2|}<Jlo Dn(ti, fe), Kak M3BeCTHO (°), HMeeT KBap |) 


TMUHbIN XapakTep: | 

2/0 To\ 7? Ty — fr. |\2 ; 
Dry (fy, T2) = c.(2 5") i (Geel) . ( 
Takomy Bly CTpyKTypHOH (byHKuWMH B OOnacTH |r; —T2|< ly CooTBeTCTBY\ 
ObicTphIH cnayq Mo HyIA D,(x) B O6mMACTH x~ xp, 2x/1,. TlocKompKy TO 
HbIH BU], CMeKTpadIbHOH WwIOTHOCTH W,(x) B OOsaCTH x~ xm, JIA Hac Hec 
I€CTBeHEH, MbI MpOCcTO MOJIOXKXHM 


Le in 

0,083 C2 (272) x" mp x <%m; | 

O, (x) = ( 
0 Np Ko ten 
ly WU %m CBA3AHbI COOTHOILECHHEM %mlyo = 5,48 (?). 
IIpu pewennn 3aqaun o dilyKTyalMAx NapaMeTPOB BOJIHbI, pacMpocTpaHary 
meHcaA B cpefe CO cuIyuaiiHbIMH HeEOJHOPOHOCTAMH KoOaddulveHTa MpevIOMI 
HHA fy (r) =n (r)—n(r), MbI OyqeM ucxo_NTS u3 ypaBHeHHa (#,°,1) 


ar’ ay’ OF if 
“aye + age Fike ay okt (x, Y, z)=0 (Cy 


(Ocb x Hallpapsiena BOs Nayarolel BOJHbI), OMMCbIBarOlero BOSMYIICHL} 
norapudma amnsmTympt In (A / Ao) = Re; u dasni Sj = S— So = Im, na0f 
KOH MOHOXpOMaTHueCKOH BOJIHbI A,e*k*, pacnpocTpaHsiomelica BOb OCH :i 

Ypapuenve (9) cipaBexHBO MpH BbINOWHeEHMM ycwIOBHi: A< I), MLK 
A| VW" ,|< 2x; 3necb L— paccTosnne, mpoxoyqumoe BOsHO!. 

@OnykTyaluu NoKasaTesa MpesOMIeHHA My MOryT ObITb MpeycTaBseH 
B (opme cToxacTuyeckoro uHTerpasia Pypbe — Cruprbeca 


| 


} 
} 


ny (x, Y, 2) = 14 (x, 0, 0) + Va — etbeav+s2] dy (og, 3, xX). (1) 


B Takoii %e (bopMe cleflyeT uckaTb u cdbyHKunio Vy (x, y, 2): 


co 
File, ys 2= Erle, 0, 0) + Lt — eta} dh (xa, xe x). (1 
Iloqctapiaa STH pasioxKeHus B ypaBHeHne (9), MbI NOmyyaem OObIKHOBeHHCH 
AudpepeHuvasbHoe ypaBHeHve, H3 KOTOporoO ompememneTca :byHKuuA 


pwL—4) 


th \ 
dW (x2, %3, L) = ik\ [e ah aS (xo57 %3,) Xi] de: (12 
0 


Ha ocnopannu (12) MoxxHO BbIpasvTb cMeKTpambHble MOTHOCTH (buLyKTyé| 
WH aMIVIMTy{bI WM (asbl BOMHbI B nWOCKocTH x = L yepes CHeKTPaJIbHy]} 
MWIOTHOCTh dulykTyalui Kosdpuuventa mpetomaenua. Tlocne nekoToppix npél 
oOpasopanHit, B Mpomecce BbINOJHEHMA KOTOPbIX HCHOMbsyeTcA ycnOBHe }<if 
(CM, aHaJiOrMuHbit BbIBOX B (?)), MOXXHO NOJYUHTb (bopMy abr | 


Ds 


Fa (x) = 2nk®®, (x) Kee (ry sin ee) ee 
0 
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Fs (x) = 2nk*@, (x) | C3 (r) cos? EF —9 ay, (14) 


Seo 


bipaxkarollve LBYXMepHbIe CHeKTPa/IbHbIe MOTHOCTH CTPYKTYPHBIX (WIM KOp- 
PIALMOHHBIX) (yHKUMH (bryKTyalMi amoumtTyyzbt F 4 (x) u oe (pasbl 
#is(«) uepes TpexMepHy!0 creKTpasbHyio moTHOCTh ©, (x) = C) (r) , (*) 
YKTyallnit Koop pUUMeHTa MpesIOMJIeHUA. 

4) C nomompro (13) wu (14) MoxHO samucaTb KOppesanuoHHyio. (byHKUMIO 
ykTyaluMa sorapudMa aMIVIMTy{bl BOJHbI B MOocKocTH x =L Kak [Byx- 
2pHoe mpeoOpasopanve Pypbe dyHKunu F(x) B mmocKocTH x = L: 


bey, oo ; 
; 2 (L — 
Ba(o) = 4n%#? | Ch (r) de \ J (xp) ®, («) sin? ~“G—* x dx, (15) 


0 0 


Cpequnii KBagpat dbayKtyaumit norapnma amnautyzn y? = (In A/A,)? = 
i; Ba (0): 
ib, fee) 
2 = Anth? \ch (r) dx \ @, (x) sin? Ey de, (16) 
0 0 


Jaa ctpyktypHot dynkuyu cba3bt Bomb! nowyunm u3 (14): 


ib, co 
Ps.) =( — Sr’) = Bat? | Ch (r) dx\ (1 Ao (00) one oe ie 
0 


(17) 


0 


PPopmysmer (15), (16) u (17) pemator nocrapmenny1o 3ayayy. 
PaccMoTpuM lpakTWyecKH BaKHbIN clyyal, Kora dbrykKTyauuu Koadpdn- 
PiMeHTa MIpeJIOMJICHHA ONMCbIBAIOTCH «3AKOHOM JBYX TpeTel». B atom csryyae 


n(*) ompenenserca cbopmysion (8). Jina Bennunupi v2 nomyaum cbopmysy 


sl 


7 = 1,308 C2 (r) dx fa Hs sin? Ee che, (18) 
0 


So 


| Jina enyuas, Korna x,L<k um YAL<I, (tr. €. B 30He reomeTpHuec- 
(OM ONTHKM) WouyyaeM, 3aMeHAA CMHYC ero apryMeHTOM: 

yb 
= 7,315" \ Ch (r) (L — x)? dx. (19) 


0 


Tua enyyaa xe, korga 1j}5<< YAL< [f pial EN pacnpocrpanas WHTer- 
mpoBanve B (18) fo GeckonesHocTH: 

I 
2 = 0,56 aN Cn (r) (L — x)'"edx. (20) 


0 


Ucenenya oOuee Bbipaxenve (15) ama Ba(e), MoxHO yOelMTbCA B TOM, 
To B cayuae, Korna VAL </,, mMacuita6 Koppetauua ayKtyauult amnau- 
ybI BOJHbI WMeeT NopsqoK Jy, a B culyyae, Kora bs Za hice, Lin OMsCOB; 


aylaeT 110 NOPAAKYy BeJIMUMHbI C VAL. AL. Tipu w3smMenennn Bua yHKUHH Ca (r) 
HacluTa® KoppeAlMA *IyKTyalWH MCHAeTCH He3HauHTeJIbHO. 

Jlaa crpykTypHoi dyukuun daykTyaumi dasbl BOJHbI B Cyyuae, Kora 
D,(%) sanaetca dopmyviol (8), MO2%KHO NOMYYHTb cyIeAyloulMe BbIparkeHHus: 
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a) Cayyalt Val <1): 


yb 
Ds (¢) = 3,44 bls "*o? \Ci (x) de (np o<I,); (2 
: 
7 
Ds(o) = 2,91 Rp \ Ch(e)dx (pu 9 >> 4a). (2 
0 “4 
6) Cayuah 1,5< Viren Lg 
L } 
Ds(o) = 1,728ly*® \Ca(n)dx (o<b); (2! 
: 
a — i 
Ds (0) = 1,46 kp"! \ C2 (r) dx (bn< p< VAL); (24 
0 Tl 
if Ae j 
Ds (0) = 2,91 kot \ C2 (r) dx (Vit Ze 1: (22) 


0 


(Popmyvia (25) npakTwuecKH MMeeT MeCTO yKe TIpH o~V2L.) }. 
BkJla pas/iMuHbIxX HeOHoposHocte B (payKTyallMn asbl BOJIHbI He 3aB¥p. 
CHT OT KOOPAMHAT STHX HeEOAHOPOAHOcTeH, a UX BKJay B CPIyKTyaWMu aMIVry. 
TY[bl BOJIHbI pacTeT BMecTe C HX paCCTOAHHeM OT TOUKH HaOvO,eHHA. a 
®opmystbt (20) u (25) Mox%KHO HCMOMD3OBaTh JI OObACHEHHA HEKOTOPHI A, 
ocoGeHHocTelt MepliaHua 3Be3q. B cucreme KOopyWHaT C WeHTPOM B TOUKE Hall 
OKO JEHUA a 
ik 


paosowlciee Gevitetn af 
0 i 

f Man 

Ds (p) = 2,91 kp'\ Cn (2) dz (p< Ly). (23) 

° 1 


WyIO NOpAAOK TOJMMMHBI CJIOA aTMOCepbl, B KOTOPOM CYIIL@CTBYIOT 3€MeTHBI 
(bulyKTyalMu MoKasaTeJA MpesIOMJIeHHA). 


Bemmunna Cr(z) B aTMocibepe MaKcuMaJIbHa BOJIM3H NoBepxHocTH 3emui 
(B cllOe NOpsAyKa HeECKOJIbKUX COTeH MeTpoB) (7), a 3aTEM JOBOJbHO ObICTp 
yOpiBaeT c BEICOTOH. IlostTomy B uHTerpad (27) OCHOBHOM BKJIay ator HWKHM 
culom aTMoceppl. B To xe BpeMH 3a CUeT HANIMYNMA MHOXKUTeIA 2's B MHTerpée| 
ue (26) Bec HWKHUX CJIOeB SHaYHTeIbHO oca6seTca. Takum o6pasom, ‘Hy, 
«poxkanhe» W300paxeHHA SBe3 B TeJeCKOMaX OCHOBHOe BJIMAHHe OKa3bIBalO} 
HWKHHE COX aTMOC(epbl, a JWId MeplaHHA 3Be3, CYeCTBeHHEI Govlee BBICGh 
Kue CIOK. OTOT BBIBOJ XOPOLIO corsacyeTcH C aCTPOHOMHYeCKHMH HaGsOTeEs 
Husamn (8,9). | 


| 
| 


Uuctutyt du3suku atTmocdeppt Ioctynuao 
Axkayemun HayK CCCP 4 1 1958 


UMTHMPOBAHHAA JIMTEPATYPA 
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Hornago Akagqemun nayK CCCP 
1958. Tom 120, Ne 2 


TEXHHYIECKAA PH3HKA 


A. A. TIETPOB uw B. M. VJYA30B 


OB H3MEHEHNSX B CTPYKTYPE BJIMDKHEFO NOPAAKA 
NPEAKPUCTAJLWINSALMOHHbIN NEPHO Y NOJIYNPOBOJHHK OBbIX 
XMMHY4ECKHX COEXMHEHUM C PEWIETKOM THNA ZnS 


(I]pedcmaeaeno axademuxom H. IT. Bapdunvim 19 XII 1957) 


| Ha ocHopanuu aHasmu3a 21eKTpH4eCKHX CBOHCTB TBEPAbIX HM AUIKUX TeN 
. ©. Vodde mpuuiest K 3aks04eHMIO, UTO B YCMOBHAX OOpa3s0BaHHA CBOOOLHDIX 
i€KTPOHOB B TBEPJIOM HM 2KKAKOM COCTOAHMAX pelalollylO pOb UrpaeT OM KHMK 
)PANOK B pacHOsOXReHHH aTOMOB, T. €. HHbIMM CJIOBAaMN, Mpolecc oOpas0BaHua 
FOOOTHEIX SJIEKTPOHOB B NepBY!IO O4epeb CBA3AH C XHMMYeECKON Mpupoon aTo- 
°B, BXOJALIMX B COCTaB MepBOH KOOPpAMHAaWMOHHOH ciepbl, c reomMerpHeH ux 
#iCMOsIO%KeHUA UH aOCOJOTHOM BeEMUMHOH Me2KaTOMHBIX paccTosHHl (*). B cBa3u 
}2THM u3yyeHHe OCOGeHHOCTelH CTpyKTYpbI OMKHErO NopsAyKa mpHoOperaer 
}JIbWOH MHTepec B BOMpocax MCCeOBAaHUA MpHpOAbl X2XMAKOTO COcCTOAHHA, 
|| Tak2Ke IPH BbIACHeCHHM MpHpOsbl MpOWeccoB, CONpPOBORMaIoulMxX KpPHCTaJVIM- 
JHIO H MWwiaBsIeHHe BelllecTBa. 

1; Hactosiad paOota uMeeT lebiO pacCMOTpeHve HeKOTOPHIX OCOOeHHOCTeH 
H3MeHeHHH CTpyKTypbl OMxKHeErO NOpAyKa Y TpyNMbl NO YNpOBOLHUKOBHIX 
MHUCCKUX COCMMHeEHHH, OOaaiollux CTPyKTYpOH THMa WHHKOBOH OOMaHKH. 
| Hceneqopanua, mpoBeqeHHble B paOotax (?,*), MOKa3aH, YTO MiaBJeHHe 
ieMMHeHHH CO CTpyKTypow Tuna ZnS compoBoxwaeTcA pesKHM YyBeJIMYeHHeM 
JKOTHOCTH HM SeKTPOMpOBOMHOCTH. ITH CaKTbI CBUJETEMbCTBYIOT O OOVIbIIMX 
ASJIMUHAX MEXKAY CTPYKTYpaMU TBepALIX WH XKXAAKUX KPHCTaJVJIOB ITHX COeNMHE- 
H. 

| B ro xe Bpems HCCeMOBaHUe TeMNMepaTypHOH 3aBHCHMOCTH BASKOCTH Coe IH- 
pan AlSb, GaSb, InSb, umerommx crpyKTypy Tuna ZnS, B CBA3H C ypaBHe- 
tem A. VW. Baunucxoro 

J HOD 
1 aR RC 


| 


p 


die y — BxA3KOCTb B CTOKCax; 0 H C — MOCTOAHHBIe; p — MNOTHOCTb B I/cM?) 
pKasasId, UTO B MpeAKPHCTaMIM3allHOHHbIM MepHoO, HMeIOT MeCTO CYINeCTBeH- 
ple OTKIOHeHUA OT dopmymb A. MW. Bauuucxoro no THMY BOJb, MpHyeM 3TH 
HKIOHeHHA BbIPAKeHI TOpasyO cubHeEe, YeM y THNMMYHEIX MeTaNOB (°,°). 
Ypapuennve A. VM. Bauwucxoro, Kak H3BeECTHO, OCHOBaHO Ha MpecTaBJeHHu 
TOM, UTO TIPOLMeCC BASKOLO TEYEHUA XKUAKOCTH H, CeOBAaTebHO, KOMPPUUHEHT 
ISKOCTH OMpefemAeTCA XapaKTepOM B3aHMOJeHCTBMA Mery MOJICKYJaMH. 
IKJIOHCHUA OT STOTO YpaBHeHHA B aHHOM %XUAKOCTH yKa3bIBaloT Ha U3MeHeHHe 
hpakTepa M@XKMOJIeKYJApHOTO B3aNMOxelicTBUA. Hatlpumep, B cialyyae BOAbI 
iKJIOHeHMA OT ypaBHeHua A. V1. Baunuckxoro B mpeXKpucTaJMsalMOHHbIM 
tpuoO CBASAHbI C MepeXOOM OT CTpyKTYpbl KBaplla, XapakTepHOH MIA BOAbI 
imue 4°, K CTpyKType sbla-TpuyqumutTa (Huxe 4°) (°). 4 

Y MeTaJJIOB OTKJIOHCHUA, OYCBHAHO, CBA3AHbI C MOMPOTOBKOM UX K KPHCTaJ- 
i3alluu uc OOpas0BaHHem OGOmacTeli c yropaqoveHHbIM cTpoeHuem. OfNako, 
MCKOJIBKY CTPYKTYpa MeTasIOB B TBEPAOM COCTOAHMM M CTpyKTypa OmH?KHETO 
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ii i 
mMopxAyKa MeTaJIMYeCKUX pacimaBoB pa3IMGaIoTcA OTHOCHTEJIBHO He3HauHTedIb\ 


HO, a 10 THMY CBA3H H COBCeM He OTMMYAIOTCA, TO H COOTBETCTBYIOWIME OTKOHEY 
Hua oT Popmybl A. MW. Bawwuckoro Aix MeTaJIJIOB BbipaxkeHbl OUCH cia6o. 
Cububle oTKIOHeHHA OT ypaBHeHua A. V1. Bayuuckoro y coe2HHeHHH © 
CTpykKTypoH Tuna ZnS ykasblBaloT Ha CYyUleCTBeHHbIe H3MeCHeEHNA _XapaxTep} 
M@XKMOJIEKYJAPHOTO B3aNMOfeHCTBHA B IMpeAKPHCTaJIM3alHOHHBIM MepHopi 
CBAZAHHbIe C COOTBETCTBYIONIMMU H3MeHeHHAMH B CTpykType OnMxKHErO NOpAAK) 
MX pactwaBos. ; 4 
OTHOCHTeIbHO HallpaBJICHHOCTH 9THX M3MCHeHHH MpelcTaBsAeTCH BOSMO®| 
HbIM C@JlaTb HeEKOTOPbl€e 3aKJIIOUCHHA Ha OCHOBaHHM aHaJlH3a 3aBMCHMOCT 
CBOOORHOM SHEP aKTHBallHH BASKOTO TeYeHHA AKUAKOCTH OT TeMMepaTypby 
Tlia aTok wei Obl OOpaGoTaHbl MomyYeHHbIe HaMM paHee (°) pesybTaTbl UG 
cl@OBaHHA TeMMepaTypHOH 3aBHCHMOCTH BASKOCTH AIA coewuHeHuH AISKY 
GaSb u InSb c nomompbio ypaBHeHHa Supuura. Cormacnho DupHHry i 


[Mv 
F eax = RT Ina ’ 


rie Frasx — CBOOOHad SHepruA aKTMBAaLlMU BASKOTO TeYeHHA %HAKOCTH; M —h 
MOJICKYJAPHbIt Bec; Y — KHHeMaTHYecKkad BaA3KocTb; N — uncno Asoraypo} 
h — noctosuHan IInaHKa. me 

PesymbTaTb! pacueTa No STOM copMyie MpexcTaBeHbI Ha puc. 1. Kak BuAH] 
W3 PHCYHKa, KPHBbI€ 3aBHCHMOCTH Fersx — ¢t JIA BCeX TpeX COeEMMHEHHH OTE 
yaloTCA HaJIMUveM YeTKO BbIPaxXeCHHOTO MHHHMYMa IIpH TemMepaTypax MpHMepH! 
Ha 20—50° pple TemnepaTypbl KpHCTasIIM3alMH COOTBETCTBYIOMeEro coelHpi 


kan/MoNb kan{molb 
Gasb 


10600 


10600 


10400 
— 600 = 
700 740 780 820 860% 325 550 575 600 625°C 


Puc. 1. 3aBucuMocrh CBoOo,HOH SHeprH aKTHBAIMH BA3KOTO TeEYeHHA OT TeMMepaTypbl 


Poct cBo6ofHOl SHEprH aKTHBallM BASKOTO TeEYEHUA pacNaBOB STUX COE} 
AMHeEHHH TIpH yBeIMYeHHM TeMMepaTypbl erKO OObACHAeTCA Cc TOUKH 3peHH§ 
H3MCHEHHH, HMEIOULMX MeCTO IPH Harpese 060K 2KUAKOCTH (yBeETHYeHHe MeXxKMC}} 
JICKYAPHBIX paccTOAHMH, OCMaOMeHHe CHJI CBASH Me@%KAY OTAeIbHbIMH MOIeK Ys. 
JiaMH XHAKOCTH, YBeIMYeHHe YNCIa BaKaHCHH HT. J.). OfHako MpH NOHMKeHH 
TeMNepaTypbl HWKe YKa3aHHbIX MpedeoB CcBOOOAHaA SHEPIHA AKTMBAMM BAS 
KOTO TeYCHHA paCaBOB STHX COeCAMHEHHH Tak»Ke pactet. YsBenuyenve Fogel 
B NIpeIKPUCTaWIM3alMOHHEIM MepHO MpH YMCHbINeHHH TemMMepaTypbI MO2KH] 
OObACHHTL TeMU M3MCHCHHAMH, KOTOpbIe MpOMCXOAAT B XUAKOCTH B NpewKpH 
CTaJIM3alMOHHBIN NepHoOl M KOTOpble CBA8aHbI C NOcTeneHHOH nepecrpolKo 
CTpYKTypbI ONWKHerO MOpANKa %KHXKOCTH B HallpaBJeHHH UpHOnWKeHUA e 
K KPHCTaJJIMYeCKOH CTPYKTYpe COOTBETCTBYIONIMX TBepPAbIX COoeqMHeHHE. 

Ilockonbky OombuIMHCTBO COeqMHeHUI Co cTpyKTypof Tuna ZnS KpuctamuE 
3yeTCH C pacllMpeHHeM, O YeM CBU AeETENbCTBYIOT JaHHble Oo TemiepaTypHO 
3aBHCHMOCTH MJIOTHOCTH UX (*) H, CeOBaTebHO, B TBEPNOM COCTOSHUM uMee 
3HA4WHTeIbHO Ooee pbIXJYIO CTPYKTYpY, YeM B 2%KMAKOM, TO O4eBHIHO, UT 
M3MeHCHHA B CTPyKType OMxKHerO NOpsAAKa B MpeAKpHcTasIM3allMOHHbI Me} 
pHOX y STUX COeAMHEHHH HallpaBJieHbl B CTOPOHY YMCHbINeEHHA KOOPAMHalMoR! 
HOrO HCa H, B COOTBETCTBHH C STHM,— YMeHbUIeHUA mmoTHocTu. MmeuH| 
STHM HW MOXKHO OObACHHTL yBemHYeHHe CBOOOMHOH 2Heprnv aKTMBalluM BASKOr| 
TeYCHHA Ip NOHMKeHHH TeMMepaTypbl, TaK KaK O“eBHAHO, YTO BKIIOUeHHe Ye 
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| 


| 


| 


| 
| 


| IbI 2KMAKOCTH, OKPYAXCHHOH MeHbINMM YMCIOM OnMxKalilmMx cocesel, B TIpo- 

WCC BASKOFO TCYCHHA Mp MpOUMX paBHbIX YCNOBMAX Jerue, YeM WIA YACTHILEI, 

[py2KeHHOH OO/IbUIMM YHCIOM cocezel. 

| B coorsercTBuu C yKa3aHHbIMH H3MeHeHMAMM B CTpyKTYpe Ou2KHero nop sJ- 
HOJLKCH MCHATLCA M XapakTep cCBA3H. OueBuHO, B IpeAKPUCTasM3alNOH- 


rE mepHok y XHMMYeECKHX COeMMHEHHM CO CTpyKTypol Tuna ZnS, Kpucrasn- 


i 


NOUMXCA C YBeMYeHHeM OObeMa, XapaKTep CBA3H IPH NOHMKeHUM TemmMepa- 
(pbl H3Me€HAeTCA B HallpaBJIeHHH YMCHbINeHHA MeTaJWIMUHOCTH. 

OnucaHHbili Bbllue XapakTep H3MeCHEHUA CBOOOAHOH SHepruM aKTHBALMN BA3- 
bro TeYCHHA B 3aBHCHMOCTH OT TeMMepaTypbl BbITeKaeT HeMOCpeACTBEHHO U3 
PpakTepa 9KCNePHMeCHTaJIbHbIX KPHBbIX TeMMepaTYpHOH 3aBHCHMOCTH KMHeMa- 
byecKOH BxA3KOCTH. B NpeAKpHCTaIM3allMOHHbI NepvOl BASKOCTb Mp BeCbMa 
SHAYHTeIbHOM MOHW2KeHHM TeMMepaTypbl BOSpacTaeT MOBObHO pesKo. [Io- 
OMY BJIMAHHE BA3KOCTH Ha H3MeHeHHe CBOOOZHOH SHeEprMv B 3TOM TemMepa- 
(pHOM HHTepBale MpeoOayaeT Hall BAMAHMeEM TeMIepaTyphI, B pesyslbTaTe 
ro CBoOOHaA SHEPprHA pacTeT pH MOHWKeHHM TemMMepaTypbl. C TOUKH 3pe- 
(A CPMSHUCCKOH CYUIHOCTH MpoTeKaiouluX ABMeHHH 9TH (baKTLI OODACHAIOTCA 
iM, YTO BASKOCTb YBCIMYMBaeTCA 3a CUeT YBCIMYCHHA CHI CBA3H M OOpas0BaHHuA 
MIWI€KCOB C YHOpANOYeHHOM CTpyKTypOl, cBOOoHaAd we SHEPrHA pacTeT 
| cueT YMeCHbIICHHA WHCla aTOMOB B MepBOH KOOpAHHalMOHHON cipepe. 

| Ha ocHopaHuu W3J10%KeHHOrO MOXKHO ClelaTb CIeCAYIOMMH BLIBOZ: pH NOHH- 
HeHHM TeMMepaTypbl B MpeAKPHCTaJIIH3alHOHHbIM MepHo y XHMMUeCKHX CoesH- 
§pHu Tuma ZnS wMerT MecTO 3HauHTeJIbHble U3MCHEHHA B CTPOeCHHM OMXKHETO 
bpalKa, HallpaBJIeHHble B CTOPOHY YMeHbIUeCHHA KOOPAHHAaMMOHHOTO u4MCIa 
NpHOMM2KeHHA CTPYKTYPbI 2XUAKOCTU K CTPYKTYype, MpucymuleH 9THM COeNHe- 
4AM B TBEpJom cocTosHuN. MoxkHO NOuaraTb, TO MpH MepeoxmaxKTeHHH yKa- 
\HHbIC H3MCHCHHA OTCYTCTBYIOT, O UCM CBUCTEIbCTBYET OTCYTCTBHE JOBOJIbHO 
P3KOrO NOAbeMa Ha SKCICPHMeHTAaJIbHbIX KPHBbIX TeMMepaTypHOM 3aBHCHMOCTH 
H3KOCTH pH TeMilepaTypax, OJIM3KHX K PaBHOBeCHbIM TeMIepaTypaM KpHcTaJ- 
H3aunHH (7). 


Wuctutyt metaimyprau um. A. A. Balixoga tloctymuso 
Axkayemuu HayK CCCP 17 XII 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


1A. 0. UVodde, Woduaetu. cOopx., nocaauw. 30-netuio BetuKkolt OxTtaOpbcKow Couna- 
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joBcK 4H, HexoToppe BOMpoch! BaASKOCTH paciimaBleHHEIx MeTaoB, M., 1955. 7 J. A. 
}erpos,B.M..1a30 B, U3s. AH CCCP, OTH, Ne 2 (1958). 
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Hoxaagn Axangemun nayrx CCCP 
1958. Tom 120, Ne 2 


AHMHA 


Axajemuk A. A. BAJIAHJ\MH, O. K. BOPAHOBA uw A. 1. WEFJIOBA 


NOJIY4GEHHE H30NPEHA TTYTEM KATAJIATHYECKON 
AETHAPOPTEHH3AUHH WSONEHTEHOB 


PemleHHe MpoOJeMbl NOJMMepH3allHH M3ONpeHa HU MOYYeHHe M30NpeHOBorO 
LaydyKa CO CBOHCTBaMH, IIpeBOCXOJAILMMM HaTypaJIbHbI KayUyK, BbIABHTAatoT 
alayy paspaOoTKH MeTOjla CHHTe3a MB80MpeHa. HanOouee emeBbim uM Mepcnex- 
MBHbIM CbIPbeM VIA MOJLYYCHHA H3ONpeHa MOXKET CYKUTb HeTb HU MpOAYKTHI 
e nepepaOorku. B Hedbranol MpOMbIIeHHOCTH HMEIOTCH 3HAUMTebHbIe 3allacbl 
|, apie HM M30Ne€HTeHOB, KOTOPble MOryT ObITb HCHOMb3OBaHbI VIA Moyye- 
MA U30MpeHa MYTeM KaTaJINTHYeCKOH ernfporeHusalnn. 

CoracHo JMTepaTypHbIM JaHHbIM (1~*), HeruqporenusalluA H3OMeHTEHOB C pa3- 
/ABJICHHEM BOJAHbIM WapOM MpOBOAMTCA Ip TemnepaType 635—650°, ckopocTu 
(ponycKkaHua 319—476 o6bemos Ha OObEM KaTaJH3aTOpa B ac HU pas0aBJIeHHH BO- 
AHBIM TapOM B OTHOIWeHHH | : 7,5—18,8 oObemos. Bpixosbl H30NpeHa Np STOM 
ocTaBAIOT 35% Ha TIponymeHHbie H 65—74,5% Ha pa3sIO%KeHHbIe H3OMeHTEHEI. 
e€aKUMA MpOBOAHTCA B TeyeHHe Yaca, HM | vac—perenepallMA KaTaMsaTopa. 

Mbt u3y4anM KaTasuTMYecKy10 Jernfiporenu3alluio usonenTeHoB. Jia Ha- 
LOK CHUA ONTHMAJIbHbIX YCJIOBHU peaKUMH OMIT! NPOBOAMINCh Mp pasHbIx 
remlepaTypaxX HW CKOpOCcTAX NOJa4uH H3O0NeHTeHOB MU Ip pas0aBJICHHH BOJAHbIM 
iapoM. Boysanolt Nap, kak pa30aBuTedb, OOaaeT TEM IIpPeHMYLeCTBOM, YTO Ha- 
| C NOHHMKeHHEM MapllHabHOTO aBJIeEHHA YIvieBOOpOJa MOXKET CJYKUTS 
(elOHOCHTeIeM, €fO WeErKO OTJEMHTb OT MpOAYKTOB peakUMH, HU, KpOme Toro, 
BOJAHOH Map CHHMaeT YIJINCTHIe OTMOXKCHUA C KaTaJIM3aTOpa WM TEM CaMbIM 3Ha- 
\\ eae YAIHHAeT MPOMOMMKUTEMbHOCTh paOoThI KaTau3aTOpa Oes ero pereHe- 
all. 


| AMMJICHDI JIA OMbITOB (CMeCb H30MepoB, T. KH. 21—37°) roroBuwucb Werul- 
DaTallveH H30aMUJIOBOTO CNUpTa Hal OKMCbIO aJIOMHHHA M OUMULaJIMCb pasroH- 
KOH Ha Kon0HKe 60 T.T. OnbITEI MpoBOAuIMCb NO NpoTouHOmy meTosy. Annapa- 
Lboa Takaa Ke, Kak B (°). Ucxoguble yruieBoxopoybl NocTynadH 43 OasIoHa. CKoO- 
DOCTh NofayH pery/IMpOBadlaCh MPOJIbYaTbIM BEHTHJEM H KOHTPOJIMpOBallach 110 
peometpy. Ilepex mocTymieHveM B Te%b Mapbl H30NMeHTeHOB HacbilllayiCb B Ca- 
ypaTope BOAAHBIM MapoMm B HYy2xHOM cooTHOWeHHH. IIpoxyKThl peakiMu, Ipoxo- 
IAMNe U3 Neu, NOCTYNaJIM B MpHeMHUK C OOpaTHbIM XO/OJMIbHUKOM, Pe Napbl 
BOMbl KOHACHCHPOBAIMCb MU COOMPaJIHCb B JIOBYIUKe, NOMeLLeHHOH B cocyze J[b10- 
Apa M OXJlaxKaemoli cmecbio COz B alleToue. OTxoyauui ras coOupavica B ra3so- 
| eTpe HaJl HaCbillleHHbIM pacTBopoM NaCl. OObembl rasa MpHBOAMJMCb K H. T. 0. 
(Co6paHHbi ra3 aHasIM3HpOBaJICA Ha BUOM3MeHeEHHOM alilapate Opca — Erepa. 
OjlepsKaHve M30MpeHa B KaTaJH3aTe ONpeseANOCb NO MaJIeHHOBOMY aHrud- 
Duy. CyMMa HelpeesIbHBIX H TipeesIbHble yrvieBOOpOAbl onpekeANNCb B Ta- 
Bopoll tba3e, NOyYeHHOH MWyTeM HClapeHWA HaBeCKM KaTaJIM3aTa B TOKe a30Ta 
B WWAMHApMyecKuili ra3gomeTp Had HacpieHHbIM pacTBopom NaCl. Konnextpaumro 
lVrIeBOMOpOAOB B rase NOMLepxKHBaIH HE MpeBblilaloule 15—16% — 1s, ne- 
OexKaHHA UX KOHJeHCalMn. 

Baio uccuieloBaHo BJIMAHMe TeMMepaTyPpbl, CKOPOCTH NOay HU CTeMeHH pas- 
OaBJIeHHA MapaMM BOI Ha BbIXO u30MpeHa. PesyJIbTaTb! ONbITOB MO BJIMAHMIO 
Iremiepatypbl (540—635°) Ha AerugporeHusalMio MpH pasJIMYHbIX CKOPOCTAX 
nponycKaHua mpupeyenst B Tada. 1. pu nospuuenun Temnepatypbi oT 540 
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iP atOnieHe Lyicaeal 


J\eruporenu3aunaA H3OMeHTeHOB MPH pa3sJIMYHbIX TeMMepaType H OObeMHOM CKOpocTH Mpomyc-4). 


KaHiA 
g 
> Cxopocts | pagéapnenne | BEIXoa Hs0- AHasH3 rasa, OObeMH. % 
No s nosaun fapamu BOmbI mpeHa*, 
- usoneHTe- C;Hin Bec Bec. % oT 
OnbiITa BE ; se mpon : 
5S 6 uaa uac H20 Sie reer CO; CG, C,H, H, CH, | CoH, 
Fo 
oT 540 9000 shee 18,4 15S F058 — 95,2 Dive — 
96 6050 fas 14,3 22 Lobig Suck «eal eee 
88 6500 1:2,9 12,3 10°} Og) SEEN Ob 2 etS 7) ee 
63 | 560 | 3500 1:3,0 24,2 ZISHIIO 44 O;491498,8.] 26n) cee 
66 4400 1:2,9 22,9 3.6 | 0,6 | 0,4 | 24,0) 2 em 
93 6500 4:2,5 19,4 2.6 | 0,6 | 0.4 | 94,2) 2.9) ee 
84 8500 thei (0) 14,9 oy 0,6 OFZ "94716 Dire _— 
64 | 580 |. 3900 1:2,9 25,7 4.8» W075 (NO SNseKe) O44 
65 4700 1:2,4 26 4 4, Byte Ore. (0094 | 20e2Mleded tee 
47 5600 4: 2,9 27,4 CE Ae eS 
85 7200 shee 24,9 3,0 Ay, 2 On poe Olea o — 
92 8100 ee ee 20,6 2,4 1,0 072" |"94,0 Jie) aa 
58 600 4920 eS 236 30,6 6,3 2,6 1,6 | 86,4 2 ATA 
43 6700 dS EO) ca 403) AMON Ne {Oeesie | Oke, |p sHleere* 337 = 
91 7300 VOR 31,4 SMO), Oral Apa oc) 3,6 = 
83 7800 eee a) 30,0 30 ONS. Onda aiecee 3,1 SS 
50 620 9060 Ae a) peat 6,4 Te? 1 Ont 6,41°) 254 
81 6660 173,2 32,8 64 PAGANO 61-856 PMS NSE 
103 7900 ee OS 30,8 5x6. a SONG 0; Gol/e87,6 5,4 oa 
95 8100 Ae ies 36,4 6,0 150 0,6 | 86,8 5,6 = 
YO) 635 5800 MERZ 26,4 8,2 Pi PASEO (GL PRY AN (ERE ales, 
156 6370 1:2,9 25,3 76 aT ool aot noes 
112 8000 1 21S 26,2 6,4] 452° | ye e708 ee 


* Borxobl H3OnpeHa Ha MpopearMpoBaBlNe H3ONeHTeHEI B 3ABHCHMOCTH OT CKOpocTH mpo- | 
MyCkawua coctasuian: mpd 540° 95—97 Bec.%; mpu 560° 93—96 Bec.%; mpu 580° 90—94 4. 
Bec.%; mp 600° 88—93 Bec.%; mpu 620° 84—90 Bec.%; mpH 635° 74—84 Bec. %. 1 


yo 600° u ckopoctu nponyckanua ~5000 ma/a-4ac BEIXOZb H30mpeHa BO3pa- I 
craioT c 18,4 qo 30,6%. IIpu roi xe ckopoctu nponycKkaHusa mpu 620° BBIXOABI 


Gee. 7 | 
40 | 
3 bee. % 1 
2 4y 
5] r 
© 2] : 
“> / a 2 
wo 
: é 
0+ 3 20 
f 
ee! 
0 F500 4650 5800 6350 mafavac 
540 560——580~—«6~S«LOT riniaibipgss ig 
Puc. 1. Bausaune temnepatypr Ha BbIXo Puc. 2. Banaune cKopocra npomyckanua 
M30NpeHa MPH pa3sH4Holt cKopocTu Mmpo- Ha BBIXOJbI W30Mpena MpH pasMuHOH Temmepa- | 
myckanua: Jf — 5600 ma/n-uac, 2— Type: /— 560°, 2— 580°, 3 — 600°, 
6700 mua/n-4ac, 3 — 7900 ma/n-uac 620) 


H3ompeHa coctapssaroT 29%, mpu 635° 26,4%. Ha puc. | noka3aHa 3aBMCHMOCTD | 

BbIXOAOB M3O0MpeHa OT TeMMepaTypbl. 
BuauAHHE CKOpOCTH NOayH Ha Mporecc usyyaslOCb B TOM Ke UHTepBase TeM- 

mepaTyp UpH BapbupoBaHHH CKOpocTH. noxayH us0MeHTeHOB oT 3500 zo | 
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+100 ma/a-uac. M3 ra6n. 1 Buquo, uro npn 540—560° MaKCHMYM BbIXOJIOB H30- 
ipeHa CJBHraeTcs B CTOPpOHy MeHbIuMx CKOpoctei. IIpu Temmeparype 580—600° 
apbHpOBaHue CKOpocTH MponyckaHua oT 4300 707800 Mu/- uac MavlO CKa3bIBaeTCA 
a BbIXOJax usompeHa; upH 6O00°BbIxXogbI H30NpeHa HU3MeHsioTCA OT 29,7 Jo 31,4% 
fa lponyulenHbie vor 88 no 92% Ha npopearMpoBaBlne u30reHTeHI (puc. 2). 
J) Nopbiiienuem TemnepaTypbl MaKcu- bec. %, 
MYM BbIXOJOB CBHraeTCsA B CTOPOHY rie 

PPombwuux cKOpoctTeH nMoqaun, Tak Kak 
yBeIMYeHHeM TeMMepaTypbl Tep- 


2 


MuyecKOe MpeBpaleHHe M30mpeHa = J 2 
BHAUHTeIbHO yckopsetca. IIpu cKo- 2s 

poctu nogaun 8100 ma/n-4uac uw upH d 
b20° BbIXO, wMsormpeHa ocruraer 0 


36,4 % Ha MponyileHHble H3OMeHTeHEI. 
J\AA BEICHeEHHA BJIMAHUA cTeme- 
M pasOaBsIeHHA MapaMM BOJbI Ha 
Ipolecc” Obl MpOBeeHb! WBe cepuu 
bubiros mpH 560 u 580° u ckopocru Puc. 3. Bausanue crenewu pa36apnenua mapamu 
f ofauu 6500 ma/n-uac. Pa3s6apnenwe BOAb Ha BbIxoy u3ompeHa Mpu Temilepary pe: 
MZOMCHTCHOB MapaMH BOJbI Bapbupo- TREO Lie RO, 
amocb OT 1:1,2 n01: 4,2 (no Becy). 
aK BHHO H3 pC. 3, MaKCHMYM Ha KPMBbIX COOTBETCTBYeT pa30aBJIeHHI0 U30- 
TeHTCHOB MapaMH BObI B OTHOWeHHH 1 : 2,3—3,3 (mo Becy). C ymMeHbulleHHeM 
LTeMeHH pa3OaBJIeCHHA BO3pacTaeT OOpa30BaHHe JIerKHX yrmeBoopozow u CO, 
U1 CHW2KaeTCA BbIXOL H30NMpeHa. B onblrax, NpOBeJeHHBIX 6e3 pa3O6aBJIeHHA, BBI- 
XOJIbI H3O0NpeHa cocTaBAAIOT BCero wHUWb 8,6% mpu 580° u 7,4% mpu 560°. 
Takum OOpa30M, JIYULIMMH YCIOBHAMM JIA JerHAPOTeHu3allHu W30NeHTeHOB 
3 U30MPeH ABJIAIOTCH: TemnepaTypa 580—620°, cKopoctb mogzauu 5000—8000 mar 
a JIUTp KaTaJIM3aTOpa B ac HU pasOaBseHve NapaMH BOI B OTHOUIeHHH | : 2,3— 
3,3 (mo Becy). IIpomecc MoxHO BeCTH flIMTebHOe BpeMa Oe3 pereHepallHu 
Mee easopa. 


iH 1 Z J 4 5 bet. % 


= 


8 


Ta6auna 2 


| 


lleruqporenu3alMA us0neHTeHOB mp Temmepatype 600°, cKxopoctu nogauu 7000 ma/a-4ac 
WU pa3OaBJleHHw MapaMv BOAbI B OTHOWeHHH 1:3 (no Becy) 


CoctTaB MpofykTOR peakuHH, Bec. % Ha 


AvamH3 rasa, 06. % 
TIpOMyueHHble H3OMeCHTeHbI 


CO, | CH, |CoHg |CaHg |CaHe |C3He |CsHi0|CsHi2 C, | He | CHa 


CreneHb mpe- 
BpallleHua, 
Bpixoy, n30mpe- 
Ha Ha Mpopea- 
rup. CsHyo, 
Bec. % 
Co6paHo rasa, 
A(H. T. 2.) 


Co6paHo KaTa- 
Cio % 


TiporyuyexHo 
JIH3aTa, © 


CsHio, F 


1,6 
1,0 


89,4| 4,2 
90,6| 4,6 


PYM) 
poo 
Go OO 
fee} 
iN 
olde) 
pera 
Noo 
HS aS 
coc 
Cows 
me BS 


Bb MpoBexenbl TakxKe OasaHCoBble OMbITbI mpH 600° u cKopocTu mosauH 
usonentenos 6700—7200 ma/n-4ac pH pasOaBsIeHHM MapaMu BOJbI B OTHOLICHHH 
1 : 3 (no Becy). pogommutTembHocTb OMbITOB ObiIa. 2—3 aca: PesyJIbTaTbI Npey- 
cTaBJIeHbI B Ta6Gan. 2. KouTakTHbIii ra3 COCTOUT u3 BOJOpoOra (89—90 % ) c HeOoub- 
| umm KosmuectBom COs, C,H, (0,4%) yraesogopogos Cy (1,6%) uCHy (4,2%). 
CreneHb pa3i0xKeHusd H30TeHTeHOB 3a Mpoxog 30—31,5%. Hapaly ¢ ocHOBHOK 
peakiuMel JermfporeHu3sallHH M3OMeHTeHOB B M30IIpeH C BbIXOAOM 28,8—28,2% 
Ha mpomymenuple u 91,3—91,7% Ha pasmoxwKeHHble H38ONeHTeHb!, MpoTeKaeT 
peakUMA JemeTanusallun C OOpa3s0BaHvemOyTusieHa H OyTaqueHa (B cymme 1,6%), 
rHApHpOBaHHe U30MeHTeHOB B ugoreHTaH (0,4%) M pa3Ox%KeHHe M30TIpeHa C 
oOpa30BaHHeM JI€rKHX Ta30B HM YIvIeKHCJIOTHI (0,3%). YraekucnoTa o6pasyerca 
B pe3ysbTaTe B3aMMOJelCTBHA YIMHCTbIX OTJO%KeHHH Ha KaTasM3aTope C BOAA- 
HbIM TapoM mo peakiwwu: C + 2H,O = 2H2 + CO,. . 

Visyyanacb Tak2Ke KHHeTHKa peaKI[MH Jerv{poreHusallMW U30NeHTeHOB B 
H30IIpeH. ONbITHI IpOBOAMIMCb B HHTepBaJle TeMMepaTyp 530—590, co cKopocTbio 
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mponyckaHux 7000 mui/a-4ac pH pas0aBJIeHHM MapaMH BOAbI B OTHOLICHHH | 
1:3 (mo Becy). Hamu HaiiyeHo, uTo upu 560° agcopOmMoHHble KosdPuUHeHTEL | 
WU30MeHTeHa H MpOAYKTOB peakWHH — BOOpOa HM U30NpeHa, PaCCYHTAaHHBIe | 
mo dbopmyse (°): 

m 
scO 4 
m 

100 : 
sgl 

ip 


ie) 


oTHocatca Kak 1: 0,8:3,55, T. e. H80mpeH ajlcopOupyeTca Ha KaTamuTHye- | 
CKH aKTHBHOM MOBepXHOCTH CHJIbHee, YEM H3ONeHTEH, a BOLOPO alcopOupyercs | 
MOUTH TaK Ke, KaK H30Me€HTeH; C MOBbIIeHHeEM TeMIlepaTypbl OTHOCHTEJIb- § 
HbIM aJCOpOMMOHHbIM KospPHUNeHT BOLOPOa He U3MCHACTCA, a UZONMPeHa YMCHb- § 
waetca Jo 2,8 mpu 580°. KoncraHta cKopocTH peaKUHH, paccuHTaHHaa” 0 | 
(popmyae (°): | 

dx K [Aij 

“dt ~ ©. [Ay] + 22 [Aa] +28 [As] ’ 


usmeusetca oT 4,3 ma/Mun npn 530° no 12,25 ma/mun mpu 590°. SHeprua aK- 
THBallHH peakIlMH Jerufporenu3aluu paBHa 23,3 KKaJI/MOJ. 


UuctutyT opranuueckoh xumun um. H. J. SemmucKoro Iloctynuno 
Axajemuu HayK CCCP 7 III 1958 


HWMTHPOBAHHAS JIATEPATYPA 
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(1940). 25. M. Mavity, E. E. Zetterholm, Trans. Am- Inst. Chem. Engs., 40gum 
473 (1944). % USA Pat. 2440471 (1948); Chem. Abstr., 42, 5464 (1948). 4 USA Pat. 2442319 | 
(1948), Chem. Abstr., 42, 6106 (1948). ° A. A. Banauguun, O. K. Borgzauosa, } 
A. TI. Wer aosa,U38. AH CCCP, OXH, 1946, 497; 1955, 723. i) 
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Hokrnagn Akaygemuu nayx CCCP 
1958. Tom 120, Ni 2 


XHMHA 


A. B. BOFAHOBA, M. ©. WOCTAKOBCKHH u LF. H. MJIOTHAKOBA 


B3AMMOJEMCTBHE JIMALLETHJIEHA C STHJIMEPKATITAHOM 
MW HEKOTOPbIE CBOHCTBA TIOJIYYEHHbIX COEJMHEHMM 


(ITpedcmaeaeno axademuxom B. A. Kasaucxum 8 I 1958) 


| CuHTesbl Ha OCHOBe AMalleTHeHa JaJIM BO3MOXHOCTH NOYYUTh PA STHHMU- 
MHUJIOBLIX Scupos (7,3), HHTePpeCHbIX C TOUKM 3peHHA CBOeEH peaKIMOHHON cro- 
cOOHOCTH HM NomyyeHuA u3 Hux l-anKoKcuOyTaqueHos-1,3 (*). B aTux pa6orax 
OKa3aHO, YTO CIIMpTbI AMPHOO UTMApOapOMaTHYeCKOFO PAJOB raqKO B3aHMO- 
IMCHCTBYIOT C WHalleTHJICHOM, OOpa3yA COOTBETCTBYIOUINe ITHHVJIBUHUJIOBbIe IpH- 
pbl uM alleTamu OyTHHamta Tuma CH==C — CH=CH — OR u CH,;— C=C — 
—CH(OR)s. Brio HHTepecHO H3yYHTb TakK2xKe B3aHMOselCTBUe AMalleTusIeHa C 
wepKanTaHamu. [lo stomy Bompocy B sHTepaType MMeeTCH Jib NaTeHT (°) c 
OMMCaHHeM peakUHH AMalleTHeHa C OyYTHIMepKaNTaHOM UM OeH3HJIMepKallTaHoM. 
IEXMHCTBEHHBIMH MpOXYKTaMH, BbIJeIeCHHbIMM aBTOpaMH, Obl COOTBETCTBYIO- 
“lve STHHUJIBUHNOBbIe a:pupbl. B3aumoylevcTBue JualleTuseHa C MepKallraHaMu 
MbI H3yUaJIH Ha IpHMepe HaMOowlee JOCTYNHOMO STHJIMepKallTaHa, peaKIHA KOTO- 
oro C JualleTHJICHOM He ONNCaHa. Oka3a0cb, 4TO B3aHMOeHCTBHe STHJIMep- 
iKallTaHa C [MalleTHJIeHOM MpOuCxOAUT yxKe Mp HeOOJIbIOM HarpeBaHHH CMeCH, 
a NO] BUIMAHHeM LWieOUM OHO HaYHHaeTCA Mp KOMHATHOM TemMepaType H Compo- 
HBOMKaeTCA CaMopasorpeBaHnem. IIpucyTcTBMe HUTPHa a3O0H30MaCJIAHOH KHC- 
IOTbI MOUTH HE BbIZbIBaIO JOMOJIHMTeIbHOTO MHMUMMpOBaHHA peak, YTO 
lyKa3bIBaeT Ha TO, 4TO NepBax CTaWA B3aMMOJeHCTBUA [MalleTHeHa C MepKall- 
TaHaMH NpOWCXOJHT B OCHOBHOM I1I0 HOHHOMY MexaHH3My. PeakllMA CulemyeT Cxe- 

e (1) 4, B 3aBHCHMOCTH OT OTHOIMCHHA HCXOJHBIX BellleCTB HM TeMMepaTypbl, CO- 
iMpOBoxKTaeTca OOpas0BaHHeM STHHUVJIBUHUITHOSTHOBOLO Supa MW NPOAyKTa Ipu- 
COCIMHEHHA JLBYX MOJIeKYyJI MepKalitaua (IJ), umeromjero OyTayqueHoBOe cTpoeHHe 


RSH I RSH 
Gels GQ (CO ==(Cal = Cal 6 CsCl Sa 


(1) 


I 
RS — CH = CH — CH = CH —SR 


BsaumMojleHcTBue MpoTeKaeT CTYMeH4AaTO, YTO WOKa3bIBAeTCH BO3MOXKHOCTbIO 
|nporeKaHust BTOPOM CTaMM CaMOCTOATEIbHO HW C PYM MepKallTaHoM. OjHako 
MpHcoeqHHeHHe MepKallTaHa K STHHVJIBHHMJITHOSTHJIOBOMY 2@Hpy MO*KeT Mmpo- 
TeKaTb MON BIMAHHEM pasJM4HEIX peaTeHTOB H cbakTopos: menoun, HCl, paquKasb- 
IHbIX MHMIMaTOpOB HW HarpepaHus. B AByx MocdeMHUX CMyYaAxX peakWMA [Laer 
HO6bIuHe BbIXOJ[bI KOHEYHOTO MpOyKTa, YTO CBHJeTebCTByYeT O TOM, 4TO 
|Mpolecc IMpHCOeMMHeHUA MepKaliTaHa K S2THHWIBUHMJITHOSTHOBOMYy 9aPpupy 
(10 palMKaJIbHOMY MeXaHH3My MpoTeKaeT Oosee OXOTHO, ¥eM Oo HOHHOMY. [Ipu 
{9TOM TaBHbIMH MpOLYKTaMH peaKUMH ABJIAIOTCA LHTHOATKHIOyTaqueHbr-l 3: 


CH =C— CH = CH — SR-+ R’SH = R’S — CH = CH — CH = CH — SR 
WIM CH, = C (SR’) —CH =CH — SR 


R WR’ =GH; (III); R=CeHs R’ = CsH, (IV) (2) 
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O6 STOM CBHETEMbCTBYET TOT (baKT, UTO MIPOAYKTHI, NOMYYeHHbIe MO HOHHOMY) 
HW pafKasIbHOMY Me€XaHH3MaM, pearMpoOBaJIM C MaJIeHHOBbIM aHTHApPHAOM, o6pa-f}. 
3YA aMMYKTbI AHeHOBOTO CHHTe3a, OTIIEMIAOUIMe IPH peaKWHH TBE MOJIeKYJIbIi 
MepKallTaHa C OOpa30BaHHeM @prajeporo aHTHypHsa: 


Le a = 
CH= ¢4— cH = cH, CH — * O A A eee 
SR sR. |! ee >o “ | | yo + 2RSH. (3) 
CH — Cc” MUG 286 Ald 3 
= <7 = 
de 2 


Hexortopoe oTuuune (PusHueCKHX KOHCTAHT HM OONbINaA 9K3aIbTAUNA MOMey 
KYApHOH pesbpakuuH y NpoAykta NpHcoesqMHeEHHA JBYX MOJeKYJ MepKallTaHé} 
K [MalleTHJIeHY, MO-BHXHMOMY, OObACHAeTCA HaJIMYHeEM H3OMEPHbIX Coe MHe-| 
Hu, CpeqH KOTOpbIX, Kpome coeqMHeHHH c OyTaHeHOBOH CTpyKTYpOH, BOSMOXKHb | 
WM ApyrHe u3s0mMepHble MpOAyKTh!. Jit MOKasaTeJIbCTBa CTPOCHHA BbIeeHHBIX} 
TIpOAYKTOB Obl MpHMeHeH MeTOA CYJeMOBOFO THTPOBAaHHA, MpeAO*RKeHHbIA OF-) 
HMM u3 Hac Hu [Ipunexaenon (°,’) Qa onpeeleHHA BHHVJITHOAJIKMJIOBbIX 3H" 
poOB. OTHHHABHHHJITHOSTHIOBEIi app pearHpyeT CO CNHPTOBbIM pacTBOpOMh 
CYJIeEMbI C KOJIMYCCTBEHHBIM OOpa3s0BaHHeM STHJIMepKalTOMepKypXJOpHJla, SKB 
BaJIeHTHOrO KOMYecTBa HCl u, m0-BHAHMOMY, STHHVJIBHHHJISTHIOBOrO Supe 
mo ypaBHeHuto (4) 

CH = C—CH = CH —S— C,H; + HgCl, + C,H,OHI> ! 
++:C,H;SHegCl ++ HCl-++ [CH == C — CH ='CH — OGH,] (4) 


H, CJIEQOBATeIbHO, STOT METOJ, MOXET MPHMEHATLCA [WIA KOJIMYECTBEHHOrO OMT 
peHeeHuA STHHWJIBHHWITHOaIKHIOBLIX adupoB. JleicTBHe BOAHOrO pacTBopa| 
CYJI€MbI Ha STHHWIBUHMJITHOSTHIOBLIM SUP WH MpOMyKT C ABYMA MepKaNTorpyli-} 
TlaMH TpHBOAMT K HEMOHOMY pa3JIOXKeHHIO HCXOJHBIX BeIeCTB. ITHJIMeEpKanToO- 
Mepkypxaopuy u HCl spigenenbt np 9TOM B cpemHem Ha 40 u 60%, coorseTcT-) 
BeHHO. 
CH == C— CH = CH — SC,H; + H,0 + HgCl, > y 
— C,H;SHgCl + HCI + (CHs — C ==C'— CHO). (5)) 

BsauyMOfeHCTBHE AuNaneTHMe€HA C STHAMEPKaT} 
TaHOM. B peakWHOHHbIM NpHOop, cHaOKeHHbIN MewarKOH u oOpaTHbM XOJIO- | 
JMMJIbHUKOM, COCHHEHHBIM CO 3M€€BHKOBOH JIOBYINKOH, MoMellasica 2% pacTBOp| 
eqKoro KaiH B 26,1 r STHIMepKanTaHa (T. Kun. 86—36,5°) u 20 ma auoKcaHa. 
Tipu 65—70° nornonmeHo 7 r WualleTueHa, mocyie vero Macca nepeMelunBavwlack} 
lipu SToH xe Temnlepatype eue | uac. Ilo okoHYaHMM peakKHMM CMeCb NPOMBIBa- 
JlaCb HECKOJIbKO pa3 BOOM, BHICYIUMBaacb Hajl MOTaIlieM WM pa3rOHANAaCcb B Ba 
Kyyme: 

I d@paxnusa 47—50°/8 mm 9,1 1; 

II @paxuus 112—120°/5 mm 4,6 r; 

Ocrarokwokh, Qeor: 

@Mpaxunsa | i paabtaceasies coOoH STHHHJIBHHVJITHOSTHIOBHI Sup c T. Kum 


65—65,5°/17 mm; n> = 1,5468; di? = 0,9516. Halineno MRp = 37,38; BBI- 
ynceHo un CysH,S |= = MRp = = 35, 35. Brrxog 58,1% or Teopuu. 


Hatigeno %: C 64,02; 64,32; H 7,29; 7,18; S 27,96 
CsH,S. Bpruncneno %: C 64, 23: Jakes S 28,58 


@paxuua II nocne UAC Hoagie Mela CJleyIOWNe KOHCTaHTEI: 
v. Kum. 116,0°/5 mm; ni§ = 1,5853; 7° = 1,0193. Hatizeuo MRp = 57,34; 
BHIMCIeHO WIA CHS, 2/— MRp = 54,15 un npencrapnana co6ol mnpo- 


AYKT NpHcoeMHeHHA JByX MOJIeKyJI MepKallTaHa K jMalleTumeny (II). Brrxog 
18,8% oT TeopnH. 


Haligeno %: C 54,86; 54,86; H 7,78; 7,94 
CgHy4S2. Baruncneno %: C 55, 12: H 9 


? 
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IpONYKT He MOKaSbIBaJ PeaKIMH Ha ALleTHJICHOBY10 CBA3b C AMMMAYHBIM PacTBO- 
bom AgNOs, a upH joOaBJieHMM u3s6bITKa pacTBOpa cyvIemMbI 06a BBINeeHHDIX 
jIpOMyKTa NOKAaSbIBaIM KUCMYIO peakUMiO C MeTHJOpaHxKem. B Ta6s. | co6panel 


Pa3snmoxKeHNe 9OTH- 
HH J BUHH ATHO ITHIO- Tao6numa 1 


if Dire) ~p Upa (1) 440 100) 00> BsauMofelicrBve QualeTHIeHa C STHJIMepKanTaHOM 
MykKTacABYMA Mep- 


KanTo-rpynnamu (Il) ee a [pet 
bMMPTOBLIM pacTBo-. Ne wenne ju- | Brews eS [cee 
Hom c yaembt. Bxronw- mn. | P°*revt | auerunen: | 5 uac, [7 °C | BEE |ZES y 
\ MepKanTaH Xe |Oaos 
Heckylo KOOy momemlasiacb | ee 

}itapecka BellecTBa 1 6—7 ma : 

#20% pactsopa cystembI B aTH- nan i : ; : angie ee aoe 
WIOBOM CIIMpTe (Cc cofep2Ka- 3 KOH 1:3 1 |50—55| 68.01 6,8 
MeM CYJICMbI B ee pasa 4 KOH fleece 4 65—70 08,1} 18,8 

Jinpesbiuaiommm —Teoperuue- - Ken : ie 5 oR ies ee 
RKH HeOOxofuMOe NO ypaB- 7 | Hurpun | 1:4 2 |50—55IN40,01 — 


Pisenuto (4)). Celiuac xe BbI- 

plalall CBeTJIbIi OCaOK, KOTOpbIM IpHCTOAHMU pacTBopa B TeyeHHe CyTOK oce- 
flan Ha WHO. Cojepxumoe Kom6bl pasOaBianoch 25 MJ JucTHAIMpoBaHHoN 
300bI H OTTHTpoBLiBasocb 0,1N NaOH B mnpucytrcrBun MetTuaopaHx«a. Ilocne 
| aaa OcayOK 9STHJIMepKalTOMepKypXJOpHya OTDHIbTPOBbIBaJICA Yepes 
‘TEKJIAHHDIN BSBELICHHBIM (PUIbTP, IPOMBIBaJICA TOPAYMM KCHJIOJIOM HM BbICYIH- 
BaJICA B BaKYYM-9KCHKaTope. BbieeHHbld STHJIMepKalTOMepKypxsopHy He 
\WlaBYJICH pH Harpepanuu fo 200° u pasnaranca oKoN0 320° (°). Pesyanrarbi 
THTPOBaHHA HW BbIXO STMJIMepKanTOMepKYPXJOpHya MOKasaHbl B TaO. 2. 


Tl 205m ae 2 
KommuecTBeHHoe onpefeseHHe STHHHMBUHUJITHOSTUOBOTO aiupa 


i Burxoy, 9THIMepKanTomep- 
| 3pacxoROBaHo ™ Kypxuopraa 
| HafimeHo THosmupa 
He a Pp 
] NoNe nm. ie 0,1 N NaOH B % OT 
| OE B MJ TeopHu 
| Br B % OT TeOpHH 
4 0, 2042 | 18,20 | 9). Sil 0,02 96,4 
18,56 {00,2 0,53 JOR 


| 2 0,2076 
} 
| 


Tuaponau3s ITHHHABHHHATHOSTHAOBOTO 29HuUpa U 
ImpokykTac AByYMA MepKaNTO-rpyunamMu BNpUucyrT- 
CTBMU cymembt. Hapecka BellecTBa CMeIUHBalacb C M3ObITKOM 5,9%-ro 
lpacTBopa CysIeMbI B Boe. ToTuac xe HaOMOfalocb BHINAaeHHe CBeTIOFO OCaKa 
HTHIMepKanTOMepkypxJOpHya U OOpasoBaHve TeEMHOM CMOJIMCTOH MacCcbI, Oceja- 
fouleH Ha cTeHKax KoOwObI, Tlocme npososuxKUTeIbHOrO CTOAHHA pacTBOp OTTHT- 
jpoppiBasica 0,1N NaOH, nocae yero ocaqoK OTMUAbTPOBbIBAaICA M TULaTe/IbHO 
IIPOMBIBaJICAH alleTOHOM JI yYavleHHA CMOJIbI, BbICYLUMBaICA HW B3BeLUMBAJICH. 
IBLITeIeCHHbI STHMMepKaNTOMepKYpXJIOpHA He IWwiaBMJICA MIpH HarpeBanuu Jo 
30°. PesyuIbTaTbI ONbITOB MpescTaBJIeHbl B Tad. 3. 
B3saHMORMeCHCTBHE JTHHHABHHUATHOITHMAOBOTO 
mpdupa c ITHAMEPKANTAHOM H THOMenOoOROM. Peakuna 
HpOBOAMIaCb B 3aMaAHHbIX aMMyaxX WIM B KOOe, NpH pasHbIX Temlepaty- 
pax WH TO] BJIMAHWeM pasJIM4HbIxX peareHToB (TaOu. 4). 
| TlomyyeHHbit NO BIMAHHeM HUTpHIa aSOM30MaCJIAHOH KUCJIOTBI MpOJyKT Cc 
WBYMA MepKarTo-rpynnamu (11) umen cmegyroumme KOHCTaHTEI: T. Kum. 120,0°/5 mM; 


inp = 1 ,6062, d2° = 1,0134: MRp = 59,29. Brruuceno guia CgHy,Se2 [= =54,15. 


Hafiqeno %: C 55,26; 55,12; H 8,28; 8,16; S 36,59; 36,65 
C3H 4S. Bpruucmeno %: C 55,12; H 8,09; S) Bais). 
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Ta6auna 3 


Tuypomus sTHHHIBUHMITHOSTHIOBOrO Siupa U quTuostu6ytaqnena-1,3 
B MIpHCyTCTBHU CYyJIeMbI 


Haiiqeno B % OT Bpixoyq ITHJIMepKallTOMep- 
Vispacxog. TeOpHH Kypxsiopuza 
NoNe mr. 11. pao 0,1. N NaOH 
Br B MJ 
adupa 6yTaqueHa Br B % OT TeOp. 
4 0,2114 Taek 41,4 = 0,26 46,4 
D 0,1942 oll LV dy _— 0,25 48,4 
3 0,1832 6, 90 — 32,38 0,40 64,0 
4 0, 1856 Oa — 32,46 0,41 64,8 


KoucTaHTbl BbIjeleHHOrTO juTHo(sTudeHum)Oytaquena-1,3 (III). T. kun| 
165,0 — 165,2°/2,5 mm; n% = 1,6697; a2 = 1,0990; MRp = 76,56. Borancaenc} 
AIA Cy2Hy4S20|— MRp= 69,02. 

HaiinzeHo %: C 64,79; 64,64; H 6,36; 6,32; S 29,20; 29,30 
Cy2Hy4S2. Barauceno %: C 64,81; H 6,34; Spon ol 
Ta6Omuna 4 
BsaumojelicTBue STHHHJIBUHHJITHOSTHJIOBOLO supa C 3STHJIMepKalITaHOM HU THO- 


(beHOJOM 
NoNe Temnepatypa Bpema Bpixoa mpoxyK- 
Peareur fat ta I, % or 
His 5 OMbITa B “UG OMmbITa TeopuH 
1 4 xanaa HCl 20 oecace D252 
2 2 xansm HCl 20 MeCAIL 04,0 
3 41 xanuaa HCl; rugqpoxnnou 70 5 uac. 45,1 
4 2% KOH 80 6 » 58,8 
sy) 0,5% HuTpHsa 80 6 » 9952 
6 0,5 % » 20 MecaL 94,0 
Tt Her 80 6 wac. 90,9 
8 0,5% HuTpuna c THOPeHOOM 20—70 1 » S50" 


* TIpogyxr III. 
Koufm@euocauwua C MANECHHOBHM aHrugapugzom. Meal 
12,6 r mpoxyKta NpHcoeqMHeHMA STHJIMepKaliTaha K STHHUJIBHHHJITHOSTUIOBOMY, 
apupy (Il) u 7,8 r ManewHoporo aHrHf~puya B pacTBope 35 ma 6eH-/ 
30J1a Ip HarpeBaHHH Jo 130° B Teyennue 10 yac. nosyueno 4,6 r (69,4% or Teopun) | 
(praseBporo aHrv{pHla, KOTOpbIM MiaBHicA Mp 130,5° (v3 merpomelHoro adupa) | 
M He JlaBall JelpeccHH MpH MiaBJIeHHH C YHCTbIM Mpenapatom. B mutepatype}} 
T) nae L3t G7 CS) | 
Hatigeno %: C 65,14; 64,94; H 2,93; 2,82 | 

CgH,O3. Brruucuieno %: C 64,87; Eas 


Hs 6exs0nbHOh PpakunH Obi BbIeeH STHIMepKalTaH B Buse 2,4-nHHUTpO- } 
dbenussTuIcyibpuna c T. mi. 114°; Renpeccuu npu NaBeHMH CMeIUaHHOL Mpo- } 
Obl He Obwio. B anteparype T. na. 115° (°). 3 mpogyxta III traxxe nomyueH 
(praeBblt aHriypH. 


VUactutyT opranuyueckoit xumun um. H. JI. 3enuncxkoro Ilocrynuao 
Axajemuu Hayk CCCP 7 11958 


UMTHPOBAHHAS JIMTEPATYPA 


1W.Franke,K.Seeman, nar. POP 871006,1953. *M.®.Wocraxosexku it | 
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cTakoBpckul, A.B. Borganosa, Tl. K. Kpacuabunuxosa, Mss. AH CCCP, 
OXH, 1958, Ne 6. 4 M. ® Hloctaxoscxuii, A. B. Boryanosa,!.K.Kpa- 
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W. Dietrich, H. Weber, Tepm. nat. 859 307, 1952. ° M. O. Woctakosck Hem 
E. H. Wpuaexaesa, Msn. AH CCCP, OXH, 1954, 517. *7M. ®. Wloctaxose- 
kui, E. H. Ipunexaesa, H. HW. YBaposa, Mss. AH CCCP, OXH, 1954, 526. | 
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oxnuage Akagemun nayr CCCP 
1958. Tom 120, Ne 2 


XHMHA 


C. A. BPYCHJIOBCKHA 


HCCJIEMOBAHHE OCA)KIEHHA THIPOOKUCH 
INECTHBAJIEHTHOTO YPAHA 


- 


(I1pedcmaeaeno axademuxom J. C. Kopocturncxum 7 I 1958) 


Ip BHISCHeEHHM TeHesHCa MeCTOpOXKCHHH YpaHOBbIX py HW pu MocTaHoBKe 
(OMCKOBBIX paOOT rH pOreOXHMHYeECKHM MeTOJOM HeOOXORMMO 3HaHHve ycoBHit 
CaxKCHHA COCIMHCHHA YpaHa H3 pasJIMYHbIX THNOB NpHpORHHIX BoR. Baxuelt- 
ueH PopMOH OcaxKJeHHA ABJIAIOTCA PHAPOOKMCH, TaK KaK HawvGosee pacnpoctpa- 
{CHHbIe H WeHHbIC B MPOMBIILJICHHOM OTHOWWCHHH MHHepasbl ypaHa, OTHOCAMHeECA 
< rpynne OKHCJIOB: ypaHHHUT, ypaHoBax CMOJIKa HW ypaHOBble 4YepHH — B HH3- 
1 Nag Bees YCJIOBHAX BbIJCIAIOTCA H3 BOJHbIX PpaCTBOPOB H HeH30exKHO 
{POXOJAT Yepes cTaluio ruypooKucel. B nacTosuel paOoTe NpuBeeHbI pesyuib- 
aTbl HCCJIeEQOBaHHM, 3aKOHYeCHHBIX B 1955 r. H NOCBAULEHHbIX YCJIOBHAM OCax- 
CHUA THApOOKHCH IWeCTHBaJIeHTHOTO ypauHa. 

Tuypomm3 ypaHvi-HoHa HW ocaxKeHve ero H3 pacTBOPOB Len0"aMH paccMmarT- 
puBaica B page padoT (1—)). Bain npeqioxKenbl pa3sMUHble CXeMbI PHpouM- 
ka c yyacTuem nonop UO,OH* (3,74), U,O3" (2) w Apyrux nomMMepop c n= 
3 (5,°), 2 = 4 (4), BnuioTh Jon = 6 (7°). Uncao ruqpoKcuJIbHbIX rpynn, BxoysA- 
HX B MOJIMMepHbIN HOH, BapbupyerT oT 0 fo 5, a 3apasyq uona or +2 Jo—3. 
HaUHTeCJIbHbI pa3HOriacHA WU B OWeHKe MpousBeyeHuA pactBopuMocTH Lyo,on),: 
Tt 7,4-10°1%, coorneTcTBylolmlero pactBopumocTuH Syo,on), = 0,16 r/a (#%), qo 
b 10723 (17), 

 YcraHoBuM 3aBHCHMOCTb Mexyy BelMuHHamH pH, pu KoTOpoH HayHHaeTcsi 
beaxkeHve THAPOOKHCH, ee MpOWSBeeHHeM PaCTBOPHMOCTH HM MCXOHOM KOH- 
eHTpalell HOHOB MeTaJlJIa B pacTBope. C yyeTOM OOpas0BaHHA paCTBOPHMbIX 
DCHOBHBIX COJIeH Ha MepBOH cTayMu ruypouu3sa, HMeeM: 


Me"+ + mOH™7 = Me (OH) +; Me(OH)i—+ + (n — m) OH” 2 Me(OH), 


Orla MpOv3BeyeHHe PaCTBOPHMOCTH, COOTBeETCTBYIOMILCe peaJIbHOH cxemMe J{HC 
omvalvv, paBHo: 


L,=[Me(OH)m—""*] [OH] "~""y VOR" (1) 


Me(OH)("—™ 


CNOJIb3SYEM BbIpayKeHHe HOHHOTO IMIpOH3BeeHHnA BOJbI: 


YH +YOH a (2 ) 
4,0 


Kp = (H*] [0H] “= Ks 


2 


Bsowa HOHHbIe MOoKagaTeM HW Moycrapsad B (1) sHayeHne [OH™] yYou- u3 (2), 
nowy 4uM: 


pL, = pMe(OH),_” * —(n—m) pH. + (n— m) pKa — 
—Ig Yme(oHy t+ — (n — m) lg (yH+Yor-). 3) 


6 3axas 332 


—im At -_ 
PacrBopuMocTb rugpooxucu S = [Me(OH)," y= oa 


BoquTCA u3 (3): 


— : 

pS = = [Pla + (2 — m) Ig (2 — im) + ’ 
yi 

-Elg Yaecorn (t+ + (n— m) lg You-] - (4 | 


i n I, 

«IlomHoe» npowsBezenne pacrpopumocTu Lz = [Me"*] [OH™]" Yyen+¥ou- HMCq 

eT B JJaHHOM CJIy¥ae JHLIb (OPMasIbHOe 3HAYeCHHeE HM MO2KeT OBITh OMpejeseHG 
yepes S: 


br = ns” ly wen+OH-- 


JlorapucdbMupyem uv, nogctasaaa pS u3 (4), a sarem pL (1) us (3), NOcmgy 
IIpHBeeHHA TOMOOHbIX YWICHOB MOuyuaeM: 


pL (2) ao [(n + 1) p Me (OH)\%-* — (n — m)(n + 1) pH + 


+ (n—m) (n+ 1) pKg—(n—m) (n+ 1) lg (2 —m) —n(n—m+ IIgn—} 
= (n— im oi 1) IS Yyent Bee 1)! Sa ere = (1 — m)(n re 1) lg (iuYouot (6: ¥ 


CoriacHo ypaBHeHuio (3) quid HaxowyeHua L; u Le _HeoOXO MMO: a) yctTa: 
HOBHTb 3HayeHHe m, KOTOpOe ompeyemseTCH peaJIbHOH CXeMOH THAposmM3a 
6) 9KCIepHMeHTayIbHO ycTaHOBHTb paBHoBecHoe pH, mpu KOTOpOM HayuHHaercs}, 
OCaKCHHe; B) HCHOMb3SOBaATh 3HAYeHHA Yy.n+5 Ymeouytam* Mf = (YH+You-). Hed, 
XOMHaH KOHIeCHTPallul HOHOB MeTaJ} 
Jia H HOHHOe MpOwsBeeHHe BOLI 3a) 
JlaloTCA YCJIOBHAMM OMbITa. 

Metogu ka. OcHoBHBIM MeTOON, 
paOoTbl ABJIANIOCb MOTCHIMOMeTpHyeC: 
KOe€ THTPOBaHHe MepXJIopaTHbIx pac} 
TBOPOB COJleH YypaHHJla pacTBopaME 
NaOH c u3mepennem pH crekJIaHHbIM) 


auleKTpoyom. Pacrsoppl mepxsopate} 


ypaHiJla NpHrOTOBJIAIMCb 43 OUMNH)! 
HOrO NepOKCHAHBIM MeToyom UOs: 


1,96 H,O pacrBopennem B HCI1Q,. Pac! 


HOM OngucTHIIATe (pH 6,5—6,8){) 
9 THTpoBaHvA TIpoBo_qMMcb B- TOK 
0 04 08 2. 46 20 2a 28 92 ounlleHHoro oT CO, Hu Oy, az0Ta E 
(oH]/(uo;*] ——~ 3aKPBITOH KIOBeTe, YCTaHOBJIeHHOI He) 
Puc. 1. Kpupbie noreni{voMeTpH ¥ecKoro THTpoOBa- MCIUaJIKe, HMHTHPYIOWleH ]BY2KEHHC 
Hux pactsopa UO, (ClO,4), rugpatom okucn PYKH MPH THTPoBaHHH. 
HaTpUA, CHATHIC OOLMHBIM MeTOJOM. KoxtexTpa- SapucumMocTb pH Hayate 
uuu ypana Cuoz; A—0,1 M, B—0,01 M, ocaxeHuag rHApooKucHn O}| 
B — 0,001 M, / —0,0001M, Z—0,00003 M, ywexoyuon KOHUWeCHTpalHt 
E —0,00001 M. Kpecrukamu HaHeceHb! JaHHble pana. I cepa TuTpoBaHua pacTBo. 
Cartona (0,01 M), crpemku ykKa3bIBaloT Hauao UO.(C1O 0 
BH3YaJIbHOrO ocaxKLeHHsA PpOB 2(ClO,4). or 0,1 40 0,00001& 
Oblla MpoBeyeHa OObIUHbIM MeTOJOM. 
Tlonyuennple KpHBpre (pac. 1) OH3KH K JaHHbIm CatToua (5) w MHOrH> 
ApyruxX aBTOPOB, OWHaAKO MBI He HaOuO av MOCTOHHCTBA OTHOIMUECHHS 


[OHai 710s ar papHoro y Catroua 1,66 quia BCexX KOHIeHTpallu, To yKa: 
3bIBaeT Ha HeMpaBUJIbHOCTb MpeWIOKeHHOK HM CXeMbI ruApomH3sa. Bwio Haltil 
WeHO, UTO B COJAX ypaHWJla IPH THTPOBaHHH ULeOUbIO HaYHHaA C OTHOLIeHH 
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fOH] UO Ss PaBHOBeCcve YCTaHaBJIMBaeTCA MejJIEHHO: YacaMu UM CyTKa- 
M, Tak 4TO HeJIb3A MpHMeCHATh CObIMHOe THTpoBaHHe Cc oOTCUeTaMM Yepes 
Mux. IlosToMy B jlaJbHeliliem nmpHMensvica cezyiounit Metog. B psye mpo- 
PMPOK HaJIMBaJICA ONpeJevicHHBH OObem pacrBopa UO,(CI1O,)., a 3aTeM He- 
KOTOpOe KOMMYECTBO UleIOUH, Tak yTOOBI oTHOMIeHHe [OH] /[UO3*] or nep- 
OH MO mMocnteqHelt mpoOupKu 
MCHANIOCh OT O yo 3,0; mocue 
Hbtoro MpoOupKH 3aKpbIBaJINCh, 
Ps30aTbiBasuch mpn 20° Heo6- 
OAMMoe BpeMA, TIpHyeM B HUX 
Jrepvoyuuecku u3smepssiocb pH 
TIPOBOJWJIMCb  BH3YaJIbHbIe 
laOJNOJeHHA 3a BbIITaeHuemM 
pcaqka. Ha puc. 2 nmpeyeras- 
ICHbI JJAHHbIC, MOYUCHHbIe JIA 
),1M ucxoguoro pactsopa. Jia 
IpyrHx KOHLeHTpallul Ha6sic- 
1 TOT 2Ke XapaKTep H3Me- 
eHwi. OueBHyqHo, 4TO BpeMs 
kak Obl «MpoOABJAeT» TuTpallu- 
DHHYIO KPWBYIO, BBIABJIAA Ha 
HeH YeTKHe TOpH30HTaJIbHbIe ry 
qvuacrxu, COOTBETCTBYIONLHeE pe 
pCaxK eHMIO THPOOKMCH ypaHih- 

fia u Mepexogy ee B uypaHaT 
HaTpux. OOnl4uHbIe KPHBbIe THT- 
popaHna (cm. puc. 1) wMeror 
WuacTKU, OTBeyatolMe Metacta- 
@D>vibHEim (ba3sam. V3 puc. 3 
P8u HO, Kak MeHAIOTCH ycOBuA 


DeaxKeHuA B 3aBHCHMOCTH OT ‘ 
MCXONHOM KOHIUeHTDalluH ana. Puc. 2. U3menenve KpHBol MoTeHWHOMeTpHyeCcKOro THT- 
oe sak ee ee popanna 0,1 M pacrsopa UO; (ClO,4)2 ruqpaTom oKuch 
| y A P HaTpHA co BpemMenem. / — ¢ = 0; 2 — xpusas A puce. |, 
Bpe WPHCYTCTBY!OT JIMUIb OHO-- ¢= 2 mun; 3 —f¢=1 cyt.; 4—¢t=38 cyt; 5— t= 
BapAJHbIe HMOHbI ypaHa, T. e. =6 cyt.; 6 —t=8cyt.;7 —t= 13 cyt.; 8—t= 
= [. =60cyt.; 9—f= 107 cyt., crpeikH — Hayao BU3yasb- 
Omp eqesdeuue Koa @- HOrO BbIMNayeHHA OCaKOB 
MUUNeEHTOB AKTUBHOCTH 
mouHOB. IlockouwKy eqMHCTBeHHbIe BCTPeYeHHbIe HAMM JIMTepaTypHble JanHpie Po- 
4OuHcoua u JIuna (18) no KostbullMeHTaM AKTHBHOCTH OTHOCATCH K Oovlee KOHILEHTPH- 
}/POBaHHbIM pacTBOpaM cove ypaHHla, STH KOSPDMUMeATHI (re oat i u0,0H+) 
i : 


(ObIIH ONpeseeHbI HAMM 9KcMepHMeHTabHO. Ec ocakeHHe PHApOOKHCH ypa- 
qHuJIa TpoTeKaeT B OTCYTCTBHE KOMMIeKCOOOpasoBaTeleH B fIByX pacTBOpax 
(C OJMHAKOEOM KOHILeHTpallMe ypaHa HW C pasvJIMYHOH WOHHOH CHJIOH py H W, 
TO pH nauavia ocaxeHuA OyleT pasMYHO JIMIIb 3a C¥YeT pasHbIxX Koadpuln- 
‘eHTOB akTHBHOCTH. M3 ypaBHenusa (1) HMeem:” 


| Iervosont,,, =! Yoo, ong, + APIUOOH tus a) — APH, — uy 
2 Uy 


(vz 
— Alg (yrYou-)u;— m- (7) 
AnanorMynoe BbIpaxKeHHe MOXHO NOMYYATh UM JWIA y,,,94- Ec py Aocra- 
; 2 


TOUHO MajlO, Mepebili ueH ypaBHeHua (7) MO%XKHO paccuHTaTb 0 dopmMyvie 
Tle6aa — IlokKesas, BTOpol usleH 3aqaeTCH ycsIOBMAMM oMbITa (pa3sOaBueHHe), 
A pH onpejesserca skcnepuMenTabHO, a 4-f YeH BbIYMCMeTCA M3 TaOMHU- 
HbIX JaHHbix. MoxHo moKa3aTb, YTO KPHBbIC MOTeHUMOMeTpHYeCKOrO THTPOBa- 
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| 
| 


HHA paCTBOPOB ypaHa ¢ pa3/MYHOM MOHHOM CHO 9KBUAMCTaHTHBI, YTO M03BO-) 
JIA@T CBECTH SKCIEPHMEHTAJIbHOe ONpeeNeHHe YyO,OH+ M Y,,92+ K MOTCHIMOME- 
2 


TPHYCCKOMY THTPOBaHHIO HeliTpaIM30BaHHOrO JO Hayasla OCaKeHHA THAPOOKH- 
CM pacTBopa flepxmopata ypaHuma pacrBopom NaClO,, HM3MeHAIOWIMM HOHHYIC 
cuy. [loyseHHble 3THM MeTOJOM JaHHble MpHBeyeHbl Ha puc. 4. 
Onpewenenue Mpou3sBeReHHA pacTBOPpHMOCTH THApoO- 
OKMCH ypauuaa. TloqcranopKo nowyyeHHbIX JaHHbIX B ypaBHeHHsa (1) # 


t r 
Puc. 3. SaBucuMocTbh ycioBul ocaxyeHua Puc. 4. 3asucuMocTb KosdpunHeHTOB acre 
UO: (OH) or KonteHTpauuH ypanHa ctu UO, OH* u UO** or vonHoli cunt pacTBope}y 


(3) Obl BEIUMCIeHbI WJId rHyqpookucu ypanua: L; = 1,3-10, L, =6-10% 
HS =3,3-107 r/a (u<0,001) mpu ¢ = 20°. IIpampie onpemenenua Syoyou, | 
MatOT 3aBbIleHHble pesybTaTHI (1°) BceqCTBHe HCKJIOUHTeIbHOH CKJIOHHOCTY |’ 
THAPOOKHCH K OOpas0BaHHIO KOJIOMAHEIX pacTBopos. J[Ia_ ompeeyeHHa TeM:) 
nepaTypHoH 3aBucumocTH Lyo,on), Ob ompeqesteH caBur pH Hauyaua ocaK qe’) 


HMA THAPOOKHCH 3a C¥YeT M3MeHeHHA Temlepatypbl, H L;, BbIYMCIeCHO MO BbE " 
BeJeHHOMy H3 (1) ypaBHeHHIO: il 


pli, = pLit, + ApH — ApKg + Alg yuo,on+ +14 1g (yH+you-)- (8)); 


AHaJIOPH4HO OpefeAacb TeMMepaTypHad 3aBucumoctb L (2). Stu 3apu-}" 
CMMOCTH BbIpaxKaloTCd ypaBHeHHAMu: iy 


pl, = 12,16—0,0141¢, (9). 
pL, = 17,65 — 00,2156. (104n 
IlomyyenHple B paOoTe AaHHbIe MO3BO/IHIOT paCCYHTaTb yCJOBHA ocak leHust f 
IU€CTHBaJICHTHOTO YpaHa H3 HEKOTOPbIX THNOB MpHpOHbIX BOI. tT 


MucrutyT reonormu pyHEIx (Mecropox jenni, Tloctynuo }" 
neTporpaduu, MHHepasiorMu Hu reoxXHMuH 26 XII 1957 7 ih 
Axafemun Hayk CCCP F 
WWMTHPOBAHHAA JIMTEPATYPA y 


iter 


OL ADYT. SAB ritton, J. Chem. Soo (London)) 12721481925)" arene 

Bull. Soc. Chim. France, (5), 18, 4034 (1946); (5), 14, 275 (1947). * W. E. Harrishh 
J. M. Kolthofi, J. Am. Chem. Soc., 69, Ne 7, 1175, (1947). 4 J. S. Anders om, 
Nature, 163, 983 (1949). 5° B.J.Sutton, J. Chem. Soc., 1949, 275. §©S.Ahrlandi- 


Acta Chem. Scand., 3, 374 (1949). *G Tridot, Ann. Chim., (12) 5, 358 (1950)}f 
‘CC. Tanford, R.L. Tichenoe, H. A. Young, J. Am) Chem Soc sae4491 (1951 Hh 
®°C.A.Wamser,J.Belle,E.Bernsohn,B. Williamson, J. Am. Chem. Socill) 


. t 
2B. J. Sutton, J. Inorg: and Nucl. Chem., 1, Ne 1—2, 68 (1955). 38 J. E. Piccill' 
F.J.Lopest, J. Am. Chem. Soc., 77, 2119(1955). 44 H.II.Komaps,B.A.TpetTem 

AK, MKypu. ana. xum., 10, 8. 4, 236(1955). 1 B.Tl.Huxoapcxu i, B.H.Mapamal 
HoBpa,M.JJ.MopauesecxKa a, Kypu. neopr. xum., 2, 8.5, 1194 (1957). 16 JK. Kam 
E.Pa6unosu4, Xumua ypana, 1, WI, 1954. 47 B. M. Jlatumep, Oxucantenbusi)}! 
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son, C. K. Lim, J. Chem. Soc., 1951, 1840. | 
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Jloxzagn Akanemun Hayk CCCP 
1958. Tom 120, Ne 2 


XHMHA 


A. A. BEPTMAH u usex-koppecnongent AH CCCP A. M. CAMAPHH 


O ®OPME CYINECTBOBAHHS KPEMHMSA B DKWIKOM )KEJIE3E 


- 


Bompoc 0 PopMe CylleCTBOBaHHA 2JIEMEHTOB, PaCTBOPeHHbIX B XKMIKUX Me- 
ayliaxX, HeECMOTpA Ha ero Oobu0e 3HAYeHHe JIA TeOpUM 2%*UAKOTO COCTOAHUA 
I JIA MpakTHKH MeTAaJJIypruyecKOro MpOu3BOACTBAa, OTHOCHTCA K YHCJy HauMe- 
yee M3YYCHHbIX. ITO OObACHHETCA TPYHOCTAMM 9KCMepHMeHTa MpH BbICOKUX 
remllepaTypax, a ITvlaBHbIM O0pa30M TeM, YTO OOJIbIUMHCTBO MCCeqOBaTeWel, 
[bITaABIUAXCA PEIUHTb STOT BOMpOC, NOAXOAMH K HEMY C NO3HUMH PopMadJbHOL Tep- 
ofvunHamuKn. IIpumMepom Moxer culyy uTp paOora Jlapxuna (*), KoToppli npuuen 
BbIBOLY, YTO KPCMHMK MpuCcyTCTByeT B pacniaBe B Bue MomeKya Fe;Si, ya- 
THUHO AHCCOUMMPOBaHHbIX Ha aTOMbI. OJHAaKO BbIUMCJICHHOe 3HAYCHHE TeMJIOTHI 
yaCTBOPCHUA KPeMHMA B 2Kevese (1) HAXOAMTCA B IpOTMBOPeUH C MpAMBIMH Tep- 
OXHMMHYeCKHMH M3MepeHHAMH. 

JlaHHble O CTpykKType XMAKUX MeTaVJIOB HM UX CNaBOB MOIrYT ObITb MOJIYYeHbI 
f= MOMOLIbIO peHTTeHOBCKOFO aHasIH3a (*), WH60 KOCBEHHbIM ITyTCM H3 JaHHbIX O 
PacTBOpHMOCTH Ta30B HW OTJeJIb- Fe,Si 
bIX 9JICEMeCHTOB B %XHAKOM MeTaJI- 
me (°). PeHTreHOBCKHH aHasu3 10 
-KUIKOCTH MIpH BbICOKUX TemIlepa- re 
ypax WM B WHpOKOM HHTepBase ( 
emmepaTyp Comps2KeH Cc OOJIbLIH- | 
MM 9KCIe€pHMeHTaJIbHbIMH TpyYMHO-  ~ 
ITAMM UH He CBOOOJeCH OT CHCTeMa- 
WueCKHX OWHOOK, 3aTp YTHAIOWLAX g2 
MMHTepMpeTalvio MOIyyaeMbIx pe- 
YJIbTaTOB; BCJIe€JCTBHe 39TOTO 3a- 2 yy 6 78 Cec % 
KJIOUCHH A060 OCOOeCHHOCTAX TOH HIM Ss 
IMHOM CTPYKTYPbI 2KHAKUX MCTAI- pyc, 1, Ysmenenne MaruuTHol BocnpuumunsocTH 
WIM UCCKH X paclaBOB He ABJIAIOTCA  2%xu_AKUX cnvaBoB CHcTeMbl Fe—Si B 3aBHCHMOCTH OT 
joqHOsHauHEIMH (*). Bomee mpocTnim cocTaBa Mpa Temnepatype 1600° 
IM He MeHee HajexKHbIM ABJIAeTCA 
M3YYeHHe CTPYKTYPbI MeTaJWIMYeCKHX paCcNaBOB NyTeM H3MepeHHA UX CTPykK- 
‘Ty pPHO-UYBCTBHTEIbHbIX CBOHCTB — 9JIEKTPONPOBOAHOCTH, BASKOCTH HM MarHHT- 
‘HOH BOCIPHHMUMBOCTH. ITH CBOHCTBa MOTyT ObITh M3MepeHbI O€CKOHTAKTHbI- 
MH MeTOJaMH, 4YTO HMeeT pellaiomee 3HaYeHHe MpH BbICOKOTeMMepaTypHbIxX 
“MCCJIeEOBaHHAX. 

C wembio YCTaHOBJICHHA (pOpM MpHCyTCTBUA KPeMHHA B %KUAKOM x*Kesese Opia 
|M3MepeHa MarHHTHaA BOCMPHMMUMBOCTh X%KUAKMX cMlaBoB cucTembI Fe — Si 
(or 0 u go 60 Bec.% Si). 

Vismepenus mpouspesenni io MeToxy Papages Ha CMelMasIbHOH ycTaHoBKe (°). 
|PesybTaTb! u3sMepeHuii mpu Temmepatype 1600° mpescTaBjleHbI B OTHOCH- 
| TebHBIX eqMHNIaXx Ha puc. |. M3 wux cilesyeT, YTO MArTHHTHAA BOCIIPHUMYMBOCTh 
x TeM H¥XKe, 4eM BbIIe CTelMeHb MOpsyKa B pactsope. JlevicTBHTebHO MAHAMYM 
y OTMeueH JIA pacnaBoB, cofep2Kaulux 34% KPeMHHA WM COOTBETCTBYIOULAX 
ycToliumBomy xuMuyeckomy coequHeHMIo FeSi. Oror cumuyny x#enesa yCTOMuMB 
WM B OOacTH TemMepatypbl cTamepapenua (1500—1700°). 


FesSig  FeSi FeSi, 
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Hanuuue FeSi nogrpepxkaeTca TakxKe B pesysbTaTe OMpefemeHHA Apyrux 
XapaKTepHCTHK pacllaBoB 2Kele3a M KPeMHUA. SHauenne 9. J. c. B cucTeme Fe— 
Si — C pe3xo u3mensetca mpu 32,5% Kpemuus (°). IIpa onpeyzenenuu nopepx- 
HOCTHOTO HaTs2KeHUA B CucTeme Fe — Si (*) Hw Mexda3sHoro HaTAKeHHA Ha 
rpanune FeSi — maak (°) oOHapyxeHa SKCTpeMa/IbHad TOUKAa, OTBeUalOllaA 
ciulaBy, cofep»kamemy 34% kpemHus. Coequnenve FeSi, oveBuqHO, HaCTObKO 
MpOwHo, 4TO ero MpHcyTcTBHe Obllo OOHapy2KeHO Jake pH CpaBHHTesIbHO 
rpyOblx H3MepeHHAX, B Pe3yJIbTaTe KOTOPHIX IPHCyTCTBHe Apyrux CTPyKTYPHBIX | 
oOpa3o0BaHnii B pacnaBax Fe — Si He ycTraHoBeHo. 

Bpwio ormeyeno (°,1°), uro Touka KypHakopa, xapakTepH3yroulaa mpeppa- 
WeHve NopsAqoK — GecnopsxAJOK, Je2xKHT BCMIaBax cuctembl Fe — Si u B cimaBe 
*Keyle3a, aIOMMHUA H KPpCMHUA OM38KO K TeMMepaType MlaBJIeHHA, a BO3MOXKHO 
uM Bbuue ee. JlevicTBHTeMbHO, OMpeesleHHad MH, BHJHMO, JOCTaTOUHO BbICOKad 
CTelMeHb MopsyKa COxpaHseTca flake pH Meperpepe ClWaBoB, COepxKalllux 
12—16% xpemuua, Ha 150° Haq mMHHeH sIMKBHyca. 

IIpeacrapsiaer WHTepec CpaBHeHHe pe3YJIbTaTOB Ma@rHHTHOPO aHaslv3a, OT- 
paxKaloulux CTPYKTYPHble H3MCHEHHA B XKHAKOCTH B 3aBHCHMOCTH OT COCTaBa, 
C XHMMUeCKUMH CBOlcTBaMu pacmuiaBoB. Ilo HmeronjHMcaA aHHbIM (*), BCe H30- 
TepMbI Wo 1650° pactBopuMocTH BOdOpoya pH aTMocdepHOM JaBJIeHHH HMe1OT 
YeTKO BbIpayKeHHbIM MHHHMYM Tipu 34 Bec. % KPeMHHA, YTO COOTBETCTBYeT MHHH- 
MYMY MarHuTHOH BOcIpHuMuMBocTH. Belo noKa3aHo (*"), YTO KPHBaA pacTBO- 
pumoctu asota mpu 1600° B pacnmapax »%Kele3a HM KpeMHHA HM 3aBHCHMOCTH OT {Mill 
MX COCTaBa TpOXOJMT yYepe3 MHHAMYM pH cofepxaHHu 13—15% kpemuua, Hl 
uTO TaK2Ke COOTBETCTBYe€T MMHHMYMY MarHMTHOH BOCMpHuMunNBOCTH. B albHev- 
WWeM C YBeJIMYeHHeM COep2xKaHHA KPeMHUA LO 20% pacTBOPpHMOCTb a30Ta MOBBI- 
waeTcA, KaK HM MarHHTHaA BOCIMPHHMUMBOCTD. 

Bupogu. 1. MarauTHad BOCIpHHMUMBOCTH pacnaBoB CucTembI Fe — Si 
HMeeT MHHMMaJIbHbIe€ 3Ha4eCHHA JIA COCTABOB, OTBCYAIOIHX XHMMYeCCKHM COeqH- 
HeHHaAM: FesSi; FesSi,; FeSi u FeSi,,— To spaaerca MpaAMbIM JOKa3aTeJb- 
CTBOM IIPHCYTCTBHA CTPYKTVPHBIX OOpas0BaHHH, MOAOOHbIX CHJIMUH aM, B pac-: 
laBax. 

2. MarHvTHaxd BOCIpHHMUHBOCTS B paciilaBaX CHMKaeTCA C yBeIHYeHHeM 
cTeneHH NopsyKa. Oda MHHHMaJIbHa JIA XHMMYeECKHX COeCAMHEHHH WH MaKCH- 
MaJIbHa JIA PaCTBOPOB C MOJIHbIM ATOMHBIM TepeMelIMBaHHeM. 

3. CTPyKTYpHble H3Me€HeEHHA B paciiyiaBax CBA3AHbI C HX XHMHYCCKMMH CBOM- | 
CTBaMH, B YaCTHOCTH C paCTBOPHMOCThIO Ta3oB. 


_Wucrutyt meraisnypran um. A. A. Batixopa Tlocrynuso 
Axayemun Hayk CCCP 13 I 1958 


UMTHPOBAHHAS JIMTEPATYPA 
1 L. Darken, Trans. AIMME, 140, 204 (1940). ? B. HW. Lanuuaos, Crpoenve u 


KpuCcTaiu3alua *uAKOcTH, 1956. %O.A.Ecun,lIl. B. leased, Ou3uueckas xumua nu Sil 


pometasypruyeckux mpoueccos, 4. II, 1954. *H.B. Paguenxo, Yen. ous. nayx, 61, 
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Jloxnann Akaxqemunun nayx CCCP 
1958. Tom 120, Ni 2 


XHMHA 


4 


MW. W. KGPHWJIOB u H. T. JOMOTEHKO 


BJIAAHHE ATOMHOM KOHILEHTPALLMH XPOMA, MOJIMBJEHA 
HU BOJIb®PAMA HA CBOMCTBA TBEPJIbIX PACTBOPOB HHKEJIA 


(ITpedcmaeaeno axademuxom A. A. Baazoxpascoeoim 11 I 1958) 


XpoM, MomMOJeH HM BOMLippamM — snemenTE! VI rpynnpl nepHoszMuecKoli cu- 
Temp! J]. M1. Menfeseepa HMeio?r OObeMHOLEHTPUPOBaHHY10 KYOUYECK IO pelleTKY 
f C HuKesleM OOpasyloT OrpaHHUeHHble TBepAble pacTBOpH. 

PacTBOPHMOCTb 9THX IJIEMEHTOB B HHKeJI€ YMeHbIMaeTCA OT XpOMa K MOJHO- 
eHy H BOuJbdppamy. Ona onpeyeseTcH OTHOCHTEIbHBIM pa3JIM4HeM aTOMHBbIX 
MaMeTPOB HUKeJIA WM 3THX MeTaJIOB. Pa3M4HA ATOMHBIX JHaMeTPOB 9THX JuIe- 
M€HTOB C AaTOMHbIMH JMaMeTpaMH HMKeJIA HM HX NpelesbHaA paCTBOPHMOCTb 
k HUKele ceqyroulaa: 


Cr Mo W 
Pasmune aT. AuamMeTpoB 
c aT. Juametp. Ni (B %) 3 12,4 13,3 
IIpenesbH. pactBopum. (B aT.%) 2% 
pw TeMM. 9BTeEKTHKU 00,0 en) Ale), 4k 
& a etO0r 40,0 WA 13,0 


t 


_ SamemleHve aTOMOB MeTaJIJIa-paCTBOpHTea ATOMaMH paCTBOpeHHOro Belle- 
rTBa BBISbIBAeT B CHCTeEMe€ BOSHHKHOBCHHE JOMOJIHUTeIbHBIX XHMMUCCKHX CBA- 
BeH, YIIPOUHAIOMMX pellleTKy MeTaJia-pactBopuTela. Ha 9To Obi0 OOpateHo 
3HHMaHve B padoTe MO (PU3HKO-XHMMYeCKOM TeOpHH %*KapOMpouHocTu TBepAbIX 
DaCTBOpOB MeTaw0B (?). 

Pa3iM4uHaA paCTBOPHMOCTb XpOMa, MOJIHOJeHa HM BOJbpaMa B HUKese, 
& TaKKe pas/IM4Ne BUX ATOMHOM CTPOCHHH JOJNKHEI OKa3bIBaTb PasJIMYHOe B/IMA- 
ve Ha CBOHCTBa HHKeJIeCBLIX TBEPAbIX pacTBOpoB. YcTaHOBJIeHHe 3aKOHOMep- 
OcTeH B H3M€H€HHH STHX CBOHCTB B 3aBHCHMOCTH OT aTOMHOH KOHI(CHTpallHu 
iCr, Mo u W meroyamu du3HKO-XHMHYeECKOrO aHaIH3a MW ABJIACTCA IWebIO Ha- 
eTOAmero uccmefoBaHua. PesynbTaTbl U3MepeHHA Nepwosa pellleTKU HHKese- 
w!OrO TBeporo pacTBOpa MOKasbIBaIOT, YTO MIpH paBHbIX ATOMHbIX KOHICHTpa- 
MMAX STHX 9JIeEMCHTOB CTEMeCH HUCKAKCHUA KPHCTAWIMYeCKOM pelleTKH HUKEIsA 
o3pacTaeT lo Mepe mepexoya ot Cr kK Mo u W. Sta 3aKOHOMepHOCTh COOTBET- 
TBYET MIOCJIEMOBATeJIbHOMY PaCMOJIOXKeHHIO STHX ZJIEMCHTOB B MepHomqMyecKkou 
(CHCTeMe SJIEMEHTOB H BEITeKaeT M3 CTEMeCHH pasJIH4HA UX ATOMHDIX JMaMeTpOB MO 
epaBHeHHio c ATOMHBIM JJHaMeTPOM HUKeIA. ITO NOATBEpXMaeTcA pasJIMYHOH cTe- 


Ta6auna 14 


Tlapametppt pewerKu unctoro Ni u ero TBepAbIx pacrBopoB c 4, 6 u 10 ar. % Cr, Mo un W 


Ilapametp IlapametTp TlapamerTp, 
pemerku, A pemerku, A peuleTKH, 
| | 
Ni 3,018 clCr OFGe 3,024 @ Ge iI@)Y% 3,028 
|Ts. pacts. Ni: c Mob % 3,542 c Mo 10 % 3,558 
CuO a alg 3,022 c W 6 % 3,043 c W 10 % 3,060 
eMo4 % cairo) 
cW 4% 3,000 
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I€CHbIO PaCIUMpeHHA NapaMeTpa peteTKM HHKe/IA MPH PaBHbIX ATOMHBIX KOHI[CH- 
Tpauuax Cr, Mou W  (ta6a. 1). ) 
Kak BUHO M3 3TMX JaHHbIX, HaHOobiee pasiMune B MapamMeTpax pelleTKH 
MMe€CT MECTO B CIy4adX HUKeMeBOTO TBEpOFO pacTBOpa C BOJbPpaMoM (pH KOH- }}’ 
weHTpauuax W 4,6 nu 10%) uw HawMeHbulee — B TBeEPAbIX pacTBOpaX HUKeI Al’ 
C XpOMOM (lip Tex 2ke KOHMeHTpalwax Cr). MomvOzeH 3aHMMaeT MpOMexyTOU-4" 
Hoe MoOlOmKeHHe. : ght! 
Visyuenve yJeIbHOrO 2JIeKTPOCOMpOTHBJICHHA MIpH TeX Ke ATOMHbIX KOH-i* 
weHTpauuax Cr, Mo wu W noKa-4))'' 
3aJIO NMOCJeIOBAaTeJIbHOCTb BO3pa- i) 
Tsepgocts cnmasop Ni c 4, 610 ar. % Cr, CTaHHA Take uM 93ITOK Cpu3sH-J 
Mo u W (8 xI’/mm?) yeCKOH KOHCTaHTbI MO Mepe Tepe- ) 

XOJla OT XpoMa K MomHOZeHY HU OTH! 


TaOmuna 2 


Ts Cr Mo W nocmeqHero K Bombbpamy. Janee 3 
"© Tre] eo I4oee | geal ove |toce | aexl ome | ie, HAMM Obula MayyeHa Ha crimarax 
Yoy Bde | 10% | 4%) “8% | 10% | Bh) 8%: | 00 AG wo 10% (Gre Moen ay are 


WOCTb STAX CMMaBOB IPH KOMHAT- ji 
20 |96| 102) 124 |124] 144] 166/106] 120] 142 HOH Temnmepatrype, upu 800 Hi): 
800 |40} 46] 60] 82} 98/422] 72} 84} 110 1000° (cm. Ta61. 2) u x*xaponpou-ger 
1000 |201 22] 26] 42| 51] 64] 30] 36] 42 Hocts npn 800 mu HanpsaxeHun}t 
4 xr/mM? wu 1000° u HanpsaxKeHuH 

2 xr/mm?. H3yuenne ropauel TBepAocTH MpoBoxusocb Ha MpuCope, ONMCAaHHOM fil 
B paOote (?), a HCMbITAHHA Ha KapONPOUHOCTh NPOH3SBOAMIHCh MeTOAOM u3rHb6a. 
Ha WeHTpoOexHoH maine (°). “the 
Kak BUJHO H3 JaHHBbIX TaOs. 2, BEMMYHHbI TBEPAOCTH MpW paBHbIX ATOMHBIX }il 
KOHILCHTpallMAX WM Mp MCCeQOBaHHbIX TeMMepaTypaxX NOBbILMAIOTCA OT XpoMa iit 
K BOJIb*paMy H OT BOIb*pama kK MOWIHO- } 
eny. Mown6yen pv Bcex Tpex 3Haue- jy 
HHAX TeMMepaTypbl WaeT MaKCHMaJIb- ¥ 
Hoe TMOBbIMeHHe TBeEPOCTH HHKEJIEBBIX (ff 
TBepfbIX pacTBopoB. Takum o6pa3om, B 
H3MeCH€HHH TBeEPAOCTH, KaK OHO U3 in 


x 
8 
9 


< 
8 


Apema docmuenua cmpenou useuba dmm 


8 
Q 
iS 600 
wes 
S 
=e 600 ; 
3g 
§ S 400 
QS 
& a 
= 200 
S 
Cr Mo Ww 


Puc. 1. 3aBucumoctTb BpeMeHH JOCTHxKe- Puc. 2. Bausauue XpoMa, MovIM6qeHa UW 
Hus CTpesbl usru6a 5 MM OT cojepxa- BOJbppaMa Ha MpOUYHOCTh HHKeseBoro 
Hua Cr, Mo u W B HukeneBoM TBepzoM TBepforo pactBopa mpH ¢— 800°C x 

pacTBope. a—npu = 0 (C, o=4 xI/mMmM*. a—C=4 ar. 9 


o—4 «I /mm*,6—npu ¢= 1000°C, Gai as ae ie An 
o = 2 kIT / mM? at. %, e—C 10 ar. % 


XapakTCPpMCTHK MPOYHOCTH, NocieqoBaTenbHOCTh BAMAHUA Cr, Mo u W He 
OTBENaeT UX MOMOAKEHHIO B NepHOAMYecKO cucTeMe 27emMeHTOB. To xe camoe 
HaOofaeTcA HW B M3MeHeHUH *KapOMpouHocrH (onpezesemol MeToOM nu3ru6a) 
B 3aBUCHMOCTH OT KOHICHTPallM STAX MeTAJJIOB B UX TBEPALIX pacTBopax C HH- 


Keem. Ilo pesybratam u3mepenua crpembl usru6a IPH pa3JIMYHOM BpeMeHB 
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HCTBHA HallpaxKeHUA NOCTpoeHa JMarpaMMa BpeMeHH JOCcTHxKeHUA cTpeNOi 
|brHOa S MM B 3aBMCMMOCTH OT CosepxKaHua Cr, Mo u W B TBEpABIX pacTBopax 
Kea. CooTsercTayioulue KpHBble 21a 800 u 1000° npegcraBnensi Ha puc. 1. 
8 aHanu3a SToro rpaduKa cuefyeT, uTO yBemMueHHe KOHWeHTpaluu Cr, Mo 
W 8B HMKesleBOM TBEpJOM pacTBOpe MpHBOAMT K YNpouHeHMIO cMaBOB pH 
deux npupeyennpix Ha rpacduKe usorepmax. [pu paBHbix aTOMHbIX KOHI[eH- 
ballHAX B3AMMOJEHCTBYIOWerO BICMEHTA CIIABbI HHKEJIA C MOMHOXCHOM HMeCIOT 
Wpuiee BHICOKHMe 3HAYeCHHA WapONPOYHOCTH, 4eM TBEPAbIe PaCTBOPbI C XPOMOM 
| Boub@pamom. JIis foctuxKeHua cTpembl usru6a 5 MM mpu Temmepatype 800° 
‘Hanpsxxeuuu 4 KI’/mM? ya TBepyoro pactpopa Nic 10 at.% Cr Tpe6yerca 
#0 sac., c 10% W — 500 yac., ac 10% Mo — Gouee 900 ac. 
_ Pe3yuibTaTbl STHX UCCeOBaHMH CBeeHbI HAMM B OOOOUIeHHYI0 AMarpamMy 
pbuc. 2), Ha KOTOPOH Mo-ocu adclMcc OTIO2*KeHbI B3AMMOJeHCTBYIOUIMe C HUKeeM 
€MEHTHI B TOM MOCIeAOBaTebHOCTH, B KOTOPOH OHM pacnouaraioTca B VI rpyn- 
> N€pHOAMYeCKOM CHCTeMbI 9JIEMEHTOB, a N10 OCH OPAMHAT OTIO2%KeHO BpeMA O- 
"HXKEHHA CTpesbl U3rHOa 3aaHHO BeHUHHEI (5 MM) MpH onpeseseHHN 2xKapo- 
pounoctn px 800°C u Hanpsxennu 4 xr/mm?. V3 sto AMarpaMMbI BUAHO, YTO 
pu BCeX TpeX MCCIeEZOBaHHbIX KOHICHTpalluAx B3aHMOelcTBy1omlero c Ni 
IEMeHTa 2%KaPOMPOUHOCTh TBepALIX pacTBopoB Cr, Mo un W u3mMeHseTCH B TOM KE 
DCleOBaTeJIbHOCTH, 4TO H TBEPJOCTb NpH TOH we TemMepatType. Tak xe Kak 
JIA TBEPNOCTH MO BEJMYMHE %XAapONPOUHOCTH YTH SJICEMCHTHI MOryT ObITb pac- 
OIOKeHEI B pA: Cr—->W-——>Mo. 

Pa3JIM4HOe BIIMAHHE MOIHOeHa HU BOUb:paMa Ha SIEKTPOCONpOTHBJeHHe H 
3MeHeEHHE MepwoOsa KPHCTasIMYeCKOH pellieTKH TBepJoro pacTBopa, C OHOH 
OpOHbI, H Ha TBEPAOCTb HW XapOMpouHocTs — Cc pyro, MoxeT OblTh OObACHEHO 
eM, UTO Ha TepBble [Ba CBONCTBa pelaloulee BMAHME OKASbIBAeT pasMUHe B 
if as AMamerpax, TOrla Kak Ha M€XaHHYeCKHe CBOMCTBa — CHVIbl XUMMUE- 
KOH CBA3H Me*KYy B3aHMOJeHCTBYIONIMMM aTOMaMH B TBepfbIX pacTBOpax 
heTa0B. B mocieqHeM Cilyuae HMeeT MeECTO HHIHBHAyabHOe BIMAHMe JIe- 
beHTOB Ha XHMMYeCKOe yIIpOuHeHHe TBEPALIX PaCTBOPOB HHKEJISA. 
_ TlonwxKenne xapompouHocTH cnmaBoB MpH 3aMeHe B HUKeJIeBOM TBEPJOM 
4aCTBOpe MOJIHOZeHa BOMb*paMOM BbISBaHO, BEPOATHO, TeM, YTO CHVJIbI XHMHMYE- 
OH CBA3H Me%K]ly aTOMaMH HHKeJIA HM BObdpama (3a cyueT Oomee CjOXKHOTO 
POeCHHA aTOMOB BOsIb(~ppaMa) MeHbIUe, JEM HHKeIA H MOMHOJeHAa. ITH BOMpOCbI 
peOyioT asbHetwero uccmeqoBaHua. 


> 
5 


is 


BoeuHo-BO3yluHadA HHWKeHEpHaA akayleMuA Tloctynuso 
um. H. E. KykoscKoro 8 I 1958 
IMTHPOBAHHAS JIMTEPATYPA 
- 14.U. Kopuuaos, JAH, 67, Ne 6, 1037 (1949). 2 M.T. JlosuucKu it, BuicoKo- 
eMiepatypHan Metammorpapus, 1957. * WH. HW. Kopuusaos, Mas. cext. pu3.-xuM. 
amusa, 72, 1 (1949). 
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Jloxnanmn Akayemuun wayx CCCP 
1958. Tom 120, N: 2 


B. H. JIOCEB, M. A. TROAHCKAS u 9. A. BbIJIBIHA 


JIEMCTBUHE +-H3JIY4EHUA HA YIJIM B BOJHOH CPEAE UH B CPEJIE 
YETbIPEXXJIOPHCTOFO YIJIEPOWA 


(ITpedcmaeneno akademuxom A. B. Tonauesoim 13 I 1958) 

V3 pador no paquounsy Bogpl (1,”) H3BeCTHO, YTO NO eHCTBHeM MOHM3Hp yo 
IHX W3yYeHHH B BOJe B MpHCyTCTBHH KUCMIOpOsa BOsLyxa OOpasyroTCca HOHBif 
H CBOOOJHbIC palHKaJbl, CMOCOOHbIC BbISBATb OKHCJICHHE WJIH BOCCTAHOBJICHHES: 
BeULeCTB, MOOaBJICHHbIX K OOMYYaeMOH BOAHOH cucTeme. MoxHO ObIIO OmKHLAaTH,! 
yTO y-oOslyueHHe yruleH B BOJHOH cpeye MpHBeyeT K XHMHUCCKHM 3MeHEHH SAM i 
HanOoslee peakIMOHHOCHOCOOHOH YacTH OpraHHyeckoro BellecTBa yruieH H K Nepe-#! 
xony coflepKaleroca B yrule repMaHHx B BoHY10 cpeny. Mcnomb30Banve OKHCIM) 
T€JIbHbIX MpOWeccoB, MpOTeKarouHX MIpH OOMYYeHHH B BOAHOM Cpexe, mpezcTaB-f 
JIA€T HHTepec He TOJIbKO JIA H3BJICUCHHA TepMaHHs, HOU WA UccNeqOBaHuA 
HIeCHTHPUKAUHH MpOAyKTOB paHOJIMTHYeCKOrO OKHCJIeCHHA yrvieH. | 

O6smyyeHHe yruieH B BOJHOH cpesle NpOH3BOAHNOCb HaMH B CTCKJINHHbIX aM-} 
mysaxX pH MowHocTH Zo3p 200 r/cek H MHTerpasbHol No3e 10® r. UcrounuKomyi 
Y-H3J1yueHHA calyx Co®%. ! 

Jia MccieqOBaHHA MbI Opa YeTbIpPe Mapku yrueH: OypHi yromb Toymo-ly, 
CKOBHOrO Oaccelina H KaMeHHbIe yruiH JlonenKoro OacceHa — NapoBHuHO-xKUp-hi 
Hb (IDK), rasoppii (I) u KoKcosplit (K). B 2Byx noceqHuX MapKax yrael Cco-} 
yep2KaHve repMaHUA He3HauHTeJIbHO. i 

Tlocne o61y¥eHHA YrOb OTPHIbTPOBLIBAICA OT BOB, H MpowsBolnscsalh 
aHaJIM3 Ha COJepxkaHve TepMaHHA B BONO cpeye. TepManul onpesenauca nol 
MeTOJMKe, pa3spaOoTaHHoH YxKpawHcKkuM MuHcTHTyTOM peRKHX MeTAaJIJIOB.If 
PesyJIbTaTbl ONpeseeHHH NpHBeeHb! B Tabs. |. 


HanOobliuk BbIXo, repMaHHaill 
Ta6nuna 4 IipH O61y4eHHH yrseli B BOHOL 
— cpefle Obl NoyueH U3 yria Map-fy 


Bsato, B f 

een KH IDK (60.2%) wus Syporo yaem 

yuair| % OT JA (41,0%). i 

yroub | Boma yran |COAeP*. I 2 

HHA BOSMOXKHOCTH YBeIMYCHHA BbIA ie 

Bypbiii moqmockos- xoOfa TepMaHHA U3 yruieH HaMMHily 

oe Ha - or poe on Obl MCHOIb3OBaH MeTOX xOpH-}. 

POJIb : é s | 
Yron T 5 95 |o48| 5'8 pOBaHHA, KOTOPbIN ABIAeTCA Ha 

Vioun uc 5 20° |.0,46.1° 13.3 HOOJI€e BAXKHbIM HE TOJIbKO B TeO-| 


peTwuecKOM, HO H B NpakTH¥ecKOM 
OTHOMICHHH B PAC MCTOJOB H3BJICUCHHA PeKNX WM paCCeCAHHBbIX SJICMCHTOB H3 
MHHepasloB, MOMMeTaIMyecKHX py (°) uw us yrua (4,5). 

IIpu XOpHpoBaHHH B OCHOBHOM HCHosb3yerca SIeMeHTapHbIit xo0p. [Ipume-|) 
HeHMe TaKUX CHJIbHO XJIOPHPYIOWIMX COeAMHeHM XMOpa, KAK MOHOXJOPH CepBrik 
YeTHIPCXXJIOPHCTHLIM YrlepO WH Ap., MOXKeT 3HaAYHTeEMbHO PacIMpuTb BO3MOX*K-\! 
HOCTH STOTO MeTOJa. l 

Bo MHorux paOorax mo payualMonHol xumuu (°-§) yKaspiBaerca Ha TO, uTO] 
Ip JeHCTBHM Ha YeTHIPeXXJIOPUCTHIM YrepOd Y-H3yYeHHeM OCHOBHEIM MposyK- 4) 
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palMoHu3a ABIHeTCA CBOOOHDIN XOp. ITO aABeHHe OBO UCHOMb30BaHO 
HalleH padore No HsBsleyeHMIo repMaHUsA M3 yruel B YeTHIPeXxOpucTOM yrae- 
Ae. OOpasist yrueli B YeTbIPeXXOpHCTOM yruepoxe MOMeMLaNMMch B aMITyJbI 
| MOJMOJCHOBOTO CTeKa HM 3allaMBaIHCb B aTMociepe Bosfyxa. OGmyueHne 
MOHSBOANIOCh Mp TpeX pa3JIMUHbIX MHTerpadbHbIx Jo3ax: 10°, 10? u 108 r. 
OMMHOCTh JO3bI BO BCeX cyYaAX Opima 200 r/cex. 

| Ilocne o6nyyeHusa aMNysbl BCKPbIBaIHCb, yrONb OTLeNAICA OT 2KUuIKOL cba- 
I, H MpOw3BoRMJICA aHau3 Ha COep2xKanHne repMaHUA KaK B XKMAKOM base, Tak 
|B yrule WIA NOyYeHHA MONHOrO OasaHca NO repMaHuio. 

Tepexoy repMaHua B KMAKyto asy B yrmax Mapox I uw K npu unrerpasbubix 
3ax OOnyuyenua 10° w 10’ r Obin He3HaunTeneH. IIpu unTerpanbHol Jose B 
* BIXO, TepMaHMA M3 KOKCOBOrO yrs coctapusm 13%, a 43 razs0Boro yraa — 
ero wb 5,6% or oOmlero cofepxKaHUuA JeMeHTa B Yrue. 

Bosiee BbICOKHe NoKasaTemH 13- 


Ta6au 
eQyeHun repMaHHd, AOCTHTarolulve PSG 


% | Oba NOJYUeHbI pH o61yye- u Burxox repManna 
HTePpavib- 
u yria mapku IDK. B ta6n. 2 Hast joa 
o6myuenua, |y Ha 1 r| % OT CO- 
BDHBEeHbI pesyIbTaTbI OMbITOB MO ‘ vrai | KepKanns 
JIYYCHMIO BBICYINEHHOTO Yr Map- eo abs 
Bi IDK B cyxom verpipexxsopucTom 
HK y P P TlapopuyHo-x*KHp- 108 0,24 HR) 
py tepore. HB yromb Jo- 10? 0,97 30,0 
IlomHoe u3BieyeHue TrepmMaHus HeuKOrO 6ac- 108 41,70 53,0 
#0 Hamu NomyyeHo pH o6smyue- celina 
4M BbICYWIeHHOrTO Oyporo yraa B- Bypsi no_moc- 106 0,2 2,9 
JXOM UCTEIPEXXJIOPHCTOM yrslepoze KOBHBIM YIOvIb ie 1,2 17,4 
M. Ta6n. 2). 10 6,9 100,0 


Tipu uuterpambuokt Jose 10% r Bech 
DAepxKalluuicaA B yrule repMaHHH MepexoAUT B XUAKYIO (Pa3sy, OTKYa OH MOKET 
ITh H3BJICEUCH CYICCTBYIOULMMH MeTOaMn. 
CrenmeHb M3BJIeYeHHA TepMaHUA M3 YIIA 3aBHCHT He TOJIbKO OT JO3bl OOyye- 
Kit, HO TaKX%Ke HM OT HaH4NA Baru BcHcTeme. Ecau oOyueHHe BbICYWIeHHOTO 
yporo YI MIpOBOJMTb B HeBBICYWICHHOM UeTHIPeXXJIOPHCTOM yrulepojle, TO 
bIXO repMaHHa cHMKaeTcaA Bo 40,3%. Ip oO1yueHHu BalaxHOrO Oyporo yriA 
4% BulaxKHOCTH) B HeBBICYINCHHOM UeTHIPEXXJIOPHCTOM Yyruepowe MpH TOH we 
HTerpasIbHOH 103 BLIXO repMaHHA COCTAaBM BCero WHWb 9,3%. pu o61yueHun 
ran Mapku IDK Opi momyueHb! aHamorMunbie pesyibtatl. IIpu oOnyuenun 
picyuleHHoro yrua IDK BCyXOM YeTbIPeXXJIOPHCTOM yrvlepose BLIXOA repMaHHs 
oeTaBiam 53%, a B HEBbICYIICHHOM YeTbIPEXXJIOPHCTOM yrulepose BbIXOA rep- 
pHa cHusHcA Jo 12,4%. IIpu o6nyyenuu Tol xe MHTerpambHOH Ao30li (108 r) 
=BbicywenHoro yraa IDK Bo BlaxKHOM YeTbIPeXXJOPHCTOM yrulepoye BEIXO 
bpMaHHaA COcTaBH BCero WHI 6% 06 obmero cozepxKaHHA. 
| Hapsany c ucnomp30BaHHeM palMoulusa YeTbIpexxsOpMcToro yrulepowa WA 
BBJICUCHHA repMaHHA H3 yrvieH HaMM HaOvOJaJlOCcb MOBbILIeHHe pacCTBOPHMOCTH 
rie B UeTbIPEXXJIOPHCTOM yrvlepofle Nocile y-OO/yYeHHA, TO, HECOMHEHHO, 
pelictapiaer OobIwOl MHTepec C TOUKH 3peHHA XMMUUeCKOH TepepaOoTKH 
sen. 
VWuctutyT ropiounx MwcKoMaeMbix Tlocrynuuo 
Axafemuu HayK CCCP 10 I 1958 
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Jloxaagn Akagemun nayx CCCP 
1958. Tom 120, N 2 


B. O. JIYKAWWIEBHY u JI. TF. KPOJIAK 


AMCHPONOPLHOHHPOBAHHE PA JPA3OCOE JMHEHHM 


(ITpedcmaeneno axademuxom B. A. Kasancxum 22 I 1958) 


XOpollo H3BeCTHO, YTO THApas0coeMHeEHHA OeH3O/IbHOTO pAa MpH yMepeH-}} 
HOM HarpeBanun (100—150°) B uHeprHot cpegze MegmeHHO paspyiaioTca Cc 06+) 
pa30BaHHeM MOUTH MCKJIOUMTebHO MpOLyKTOB AMCIponopunoHHpoBaHuA™ |. 
CormacHo HalluM onpeleieHuaM, eCIM K ruyqpas0beH30/1y MOOaBuTb WIA NOAMep: 
*KaHHA eFO B paCMaBJICHHOM COCTOAHHH PaBHOMOJICKYJIAPHOe KOJIHMYECTBO a30-})) 
6eHs0/la M HarpeBaTb 3TY cMecb mpu 110°, To no mpomectBuH 60 MuH., Cys 
MO KONMYUeCTBY OOpa3s0BaBIerocd AHHIMHA, JHCMpONOpWMOHUpoBaHHe FuApa3o-). 
6eHs0a cocTaBuT oKoIo 7% Teopuu. Paspyuienue 2,2’-yumeTurHypasoben-}. 
3014 B MpHCyYTCTBHH paBHOMOJIeKYJIAPHOrO KOJIMUeCTBA COOTBETCTBYIOIETC| 
a30COCNMHEHHA MpOMCXxoAUT ropa3yq0 MejmeHHee. Tlouru Tak xe OBICTpO, Kar) 
THpas06eH301, paspyliaroTca w3omepHbie 3,3’- u 4,4’-qumeTurMipas0ben: 
30JIbI (K MOCNeAHeEMY BeLLeCTBY Obl WOOaBseH mHrpouH). JLucnponoplMoHUpoBa | 
HHe 9THX THpa3s0coeqMHeHH BbIpaKaeTCA, COOTBeETCTBeEHHO, Wudpamu: | 
4,8 u 10,4% Teopuu (cm. Ta6. 1). 

B HacTosiee BpeMA Mbl YCTAHOBMJIN, YTO B IIpHCyTCTBUU XJIOPHCTOBOROPOH | 
HBIX COJIeH AMHHOCOCAMHEHHH MCMpOoMopmHoHNpoBaHHe YrupasocoesHHeHHt| 
pe3ko yckopsetca. Tak, HalmpHMep, mpH HarpepaHnu (110°) ToHKo u3MeubueH})" 
HOM CM€CH PaBHOMOJICKYJIAPHBIX KOJIHMYECTB PuApas0ben30/a HU XMOpruspata ann: 
JiMHa Macca, ObICTpO KpacHes, MepexXOAMT B pactiaBJIeHHOe COCTOAHHe, H YE 
yepe3 15 MuH. JMCNpONOpuMOHMpOBaHHe TuApasobeH30na octuraer 80% 
peakI[MOHHasl CM€Cb HMeeT APKY!O KpaCHOBAaTYO OKPaCKYy, M3 MpOAYKTOB Nepe}} 
rpyMMupoBKH yflaeTcHh OOHAPy2XUTb TObKO CJIe€IbI O-aMHHO-MdeHHaMHHa. 


TO paspyluieHne ru pas06eH3071a MpOHCXOAUT MeJIeHHee, HO BCe xe MOocTe waco: 
BOrO HarpeBaHHA COCTaBJIAeT HECKOJIbKO Sombie 80% (onbir No 2 B Ta6n. 1) 
IIpu Oonee cuuibHOM HarpeBaHun (140—160°) uacruuHo ocmomHBIaacA Macc 
COMe€P2KUT SHAUHTeEbHO OOsbINHe KOMMYeCTBAa MpOAyKTOB MeperpynmupoBKU 
cpeqM HHX TakKe OeH3HHH (oKON0 2%). 

JleicrBve Ha rufpasoOen301 AMXOpruypata OexsuAuHa HM xMOpruspata anu} 
JiMHa MOUTH OMMHAKOBO, HO MOHOXJOpruypaT Sen3uquHa JelicTByeT 3HaUHTeIbHC| 
cnadee (onbir Ne 5 B Ta6n. 1), uro OObacHAeTCA Gonee cabot juccommanner |) 
STOH COJIM, CBASAHHOH C OoubeH OCHOBHOCTbIO OeHsufuHa. Tlonb3yacb Tem, 
uTO O€CHSHMH, AHUJIMH MW XMOpruspaT GeHsHAuHAa MpesctaBmsioT Cobol psa coe}! 
AHHEHUH MOCeLOBaTeMbHO YObIBaIOleli OCHOBHOCTH, HaM YflalOCb MOsYUNTE 
CpaBHHTeIbHO TPYAHO JOCTYNHBIE MOHOXJOprHuApaTh! GeHsHAMHa HM aHasOrorE 
WeHCTBMeEM aHWIMHa Ha AMXMOPruApaTbl STHX OCHOBAHUI B BOAHBIX pacTBopax | 
BbIXOJbI NpeppliaioT 85—90% Teopun. i 

MexaHu3M ONMCaHHOH peakIMH COCTONT B CaefyIouleM: OveHb HeOombuMe 
KomMuectBa HCl, o6ycopmeHHble cra6ol Auccoumatueli XJIOPHCTOBOJOpOAHBI» ||! 
ove TE jh BA! f 


3 
B uacranMHoBom paqy, Kak MBI MoKa3a/iM, B AHAIOTHYHBIX YCMOBHAX MIpoHcXxomHT nepe |) 
rpynmuposka (2). i 
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Ta6Oaunua 1 


Mcxoguple BeujecTBa Tlosyueno 


Ne ne Bo3Bpat ee 
bnpira rHApasocoequHeHHe COJIb AMHHA HJIH KHCJIOTAa MOHO- re eoenane ye 
(0,005 movts) (0,0005 mowis1) Po sees whee ce 
o oo >oO 
| or On 
al Tugpa3s06exn30.1 315 = uel sak 
2 AHHIMH-X Iopruypat 40,7 | 42,0 13,0 95,7 
3 AuuuHH-cy bat 3,9 — 
4 Ben3suauuauxsopruapat 
(0,00025 mous) 39,6 | 40,8] 17,0 | 97,4 
5) Bex3uquy monoxsoprugzpat| 28,0 | 27,7 | 39,7 95,4 
6 +  Bensofinaa Kucnora AD) sPdmih 25) 4 46 , 4 96,7 
q YxKcycHad KHCIOTAa ARO VW AS2 61,3 96,5 
8 MacasHaad KucsoTa 1455 ietoxO 68 , 4 97 ,6 
9 | 2,2’-nuxsopruqpaso- AnwuMH-xJlopruy pat 0,5] 0,8] 94,8 | 96,4 
OeH30I1 
40) 3,3’-UXJIOpruypa3o- LO heal — = 
6eH30.1 
it AHNMJIMH-x lopruApat 30,3" 8s5OrINns2; 21 enon 
42 =| 4,4’-yuxnoprugpaso- AAV) : a — 
OeH30/1 
13 AHMsMH-xloprugpat 46-74 47,2 2,0 | 95,9 
44 | 2,2’-yumetus-rugpaso- 0,5; — a _ 
6eH30J1 
45 o-Tonyuaun-xnoprugpat | 34,0 | 35,0] 27,4 | 96,4 
46 = | 3,3’-qumeruu-rugpa3o- 2,4] — _— —_ 
6eH30J1 
17 AuMuMH-xJIOprugpat 41,1 | 42,8 1D Al 96,0 
48° =| 4,4’-numerus-ruppaso- 7 | Bale — _ 
OeH301 
19 AnMJIMH-xsopruypat 46,5 | 48,7 | Cnenp | 95,2 
20 =| 2,2’-numeroxcuruypa- WA) || bs) a5) — — 
306eH30.1 
21 o-AHv3H.UH-x Oprugpat 39,0 | 40,5 Teast) 


icoeH AMHHOCOeAMHEHHH Mp YMepeHHOM HarpeBaHHH, yJaBJIMBaloTCaA TrHApa3so- 
‘COCMHCHHEM, YTO MpHBOAMT K OOpas0BaHHIO COOTBETCTBYIOMIerO XJIOpruspata: 


; + ey 
| RNH — NHR + HCI =. | RNH — NH,R|Ci, (1) 


‘KOTOPHIN MOABep2xXeH AMCcoWUMalMN B OOsbIUeH CTeMeHH, YEM MCXOJHbIe XOpH- 
(CTOBOJOpOAHble COM aMHHOcoeswHHeHHH. Ha mpHmepe xsiopruspata rufpa3o- 
‘OeH30/1a MbI NOKa3avIu (”), YTO STO BeLLECTBO, HaXOJACb B aTMOC*epe HHEpPTHOTO 
‘Pasa, yxke pu OOblyHOM TemMMepaType MmperepneBaeT OKHCJIMTeIbHO-BOCCTA- 
-HOBHTesIbHOe MpeppallleHue, B pes yIbTAaTe YerO MOMYUaloTCA a300eH3OVI H AHWIHH; 
Upw YMepeHHOM HarpeBaHHH 9STOT Mpollecc pe3kO yCKopsercs: 


= 


+ = sByad ee ; 
| 2| RNH — NH, |Cl > RN = NR+ 2| RNHs| Cl. (2) 


| Peaxuuamu (1) u (2) o6bacHAeTCA OOpa30BaHHe NpoOAyKTOB AMCMpomopmMoHnH- 
pOBaHuA TuApas0OeH30a B HHTepeCcyIOWHX Hac YCJIOBMAX. 

| MpicuMo, KpoMe Toro, B3avMOjelicTBHe XMOprufpaTa rHApasobensona 
we HCI: 


3 ae ‘ 
| RNH — NH2R | Cl -+ HCl — semectBa meperpynnuposkn, (3) 


UTO HeH36exKHO MpHBOLMIO Obl K NpOLyKTaM MeperpyMNMpOBKH. Ofnako Tp Ha- 
‘KOIMWJICHHH B peaKILMOHHOH CMeCH OUeHb OO/bIUOrTO M3O0bITKA THApaszocoesn- 
HeHHA MOUTH Ha BCeM IIpOTAxKeHHM pacCMaTpHBaeMOro Mporecca OOpasoBa- 
“HHe 3HAYMTeCIbHBIX KOJMUECTB MPOLYKTOB MeperpynMupoBKH MOrO Obl MMeTH 
MeCTO JIMUIb B CaMOM KOHI€, K MOMeHTY HCueplaHHaA TuApasocoeqMHeHHs. 
B nogreepxeHHe TOJbKO YTO CKa3aHHOrO MOXHO OOaBUTb, YTO COracHo 
“OKCIEPHMeHTAIbHbIM jJlaHHbIM, CKOpOCTh OOpas0BaHHs MOHOXWOpruApata 


947-7 


Ili 


rHpas0G6en30u1a (1) 3HauHTebHO OOIbIMe, YEM CKOPOCT mocaeqyroujeh Meper pyl) 
nuposku. JlelicrBuTembHO, CormacHO HalliwM JlaHHbIM (7), XOpruspaT rHApaso 
6eH30s1a MosyYaeTCA MOUTH KOJIMYeCTBEHHO pH MocreneHHoM joOaBenHuu HC jy 
B pacTBope 2cpupa K paBHOMOeKYJIAPHOMY KOuIMYeCTBY THApas0beH30Na B Sup 
HOM %Ke€ pacTBope. 

Ecim YUHTHIBaTb HHIMBULyasbuble OCOOeHHOCTH MpoyHx TuApasocoesquHe 
Hui, TO MOXKHO CUHTATb, YTO B OCHOBHOM OHH cyleqyIOT IpHMepy ruspasobeH30Né 
(cm. TaOn. 1). i 

Bauskve pesybTaTbl Nomyyarorca B cmyyaax 2,2’- u 3,3’-QuMeTHITH paso 
6ex30n0B (onbithr NeNe 15 u 17, Ta6u. 1). Bererpee paspymiaetca Oonee 4yB}. 
CTBHT@JIbHBIM kK KuCOTam 4,4’-qumeTurugpaso6eH301 (omit Ne 19) u B oco 
6enHocTu 2,2’-numMeToKcurHspas0beH301. J{McCNponmopluMoHHpoBaHHe Nocle} 
Hero COCIMHCHUA MpOWCXOAUT CpaBHUTeMbHO ObICTpO axe B OTCYTCTBHe comer 
TIpH oOaBMeHun %e XJIOPpruspata 0-aHH3HMHa peakIMOHHaA CMeCb YaCTHUHC 
OCMOIAeCTCA, MOMHMO MpOLYKTOB AUCHpONOpMOHHpOBaHHA OOpasyerca WuMaHH 
3mgun (onbir Ne 21). 3acnyxuBaeT BHHMAaHHA NoBeseHne WMXiOprHuspasoben 
3010B: HavOoee TpyqHO pearupyroulm c KHcmoTamMu 2,2’-u30Mep ocTaeTCs) 
nouTH 6e3 usmeHenua (onpit Ne 9); Hanpotus, 4,4’-quxmopruypaso6eH30u1 | 
KOTOPbIi B OOLIMHBIX YCJIOBHAX TOpa3qO MeHee UYBCTBUTEIeCH K KMCIOTaM, 4eM} 
HallpHMep, Tupaso6eH30, pa3spyluiaetca mouTu Hateno (onbir Ne 13). Ouel 
BHIHO, UTO B NepBoM Cyryuae paBHoBecue (1) O4eHb CHJIbHO CMeLICHO BJIeBO, Tak} 
yTO OOpa3s0BaHHe xslopruapata 2,2’-quxsopruspa3s0beH30a MpakTWyeCcKH He 
HMeeT MeCTa B paCCMaTPHBaeMBIX YCJIOBHAX; BO BTOPOM CJlyyae MOMHOTAa paspy, 
menua 4,4’-1uxnopruspasocoeluHeHHA OOBACHAeTCA OOMbIION CKOPOCTbIO oKH| 
CJIMTEJIbHO-BOCCTAHOBUTeJIbHOTO MpeBpalleHHaA OOpasoBaBlleroca xOprHuspat< 
rHpasocoemuHeHua (cM. ypaBHeHue (2)), YTO XapakTepHO, NO-BUAMMOMy, Jus} 
BCeX THApa3s0coeMHeHH C 3aMeCTHTeIAMH B lapa-MOulox*KeHUH B ruApasorpymne, 

J{ucnponoplMoHupopanve ruspas0coeqHHeHuH KaTaJIH3HpyeTCaA Take Ca: 
ObIMH KHCIOTaMH. Brio WCNbITaHO JelcTBue Ha THApa3z06eH30/1 GeH3OHHOH KH- 
cnoTet (°) (Kauec Wpu 25°=6,5- 10-5), yxcycuott (*) (Kuuec pu 25°=1,845- 107°) rf 
macaaHoli () (Kyucctipa 25°= 1,55- 10-5) kucmorbi B komMYecTBax 0,1 Mom. To oTHO-| 
IN€HHIO K TH{pasobens0sy. SaMeTuM, UTO Ip HOPMaJbHOM TemMepaType MOHOTE}. 
MpeBpalleHuA THpas0OeH30/1a, paCTBOPeHHOTO B WeAAHOH yKCyCHOH KUCcOTe 
MOCTHTaeTCA JIHIb Yepes HECKONbKO CYTOK; Oe3BO2Had MaCIAHaA KUCIOTE| 
WleHcTByeT ropa3o MeyenHee. Kak HM CuleqOBaO OKUaTb, yucnponopunonu| 


Two nna 2 


Hecxoguple BemecTBa Tlonyyexo 
os of d & 
= TlpogqomxKu- ‘ ’ 5 3 Sse 
é rHapasocoemuHenue KHCJIOTAa = TCJIBHOCTb 5 5 Se ny 
e (0,01 moma) (15. mut) o a ne & ae SBse | 38 
3 B fo) ee age zo 
3 fe 6 | $8 | oss | oe 
‘S Eis = SH mae OR 
1 | lugpaso6ens0u1 98% yxcyc- | 18—20| 10 cyrox 14,0 | 15,6 60,9. | 90% 
Han 
2 | 4,4’-puxsoprugpaso-| 35% consuaa| 5—10|/ 30 mun. A Om eAO rel 58,2 95,3 i 
6eH30u1 * : 
3 | 2,2’-numeruurug- 98% yxceyc- | 18—20| 10 cyrox Graal Ore 76,0 | 88,64 
pa3s06eH30J1 Haa 
4 | 4,4’-numeruarny- 98% yxcyc- | 18—20) 1 cyTKu Be50) || AG Ag) 8) 88,0 
paso6eH301 Han 
D | 2,2’-numetoxcurug- | 100% macasa-| 2—20) 1 cyrKu 20,0 | 26,2 30,0 86,21 
pas00eH30V1 Hav 
6 | 4-sToKcurHgzpaso- 98% yxceyc- | 18—20) 1 cyTku 26,0 | 27,4 |He onpeg.| — 
6eH30M1 Han 


* Bemectso pactsopsioT B 15 Mu SeHs0ula H BCTPAXHBaIOT C KHCIOTOM. 
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OBaHHe MpoxofuT HanOonee rmy6oKo B MpucyTcTBuH GeH30iiHOl KUCMOTHI 
50,4%), Hasiee cneqyior yxcycuaa (34%) nu MacusaHas (29%) KucnoTH. 

} Bpay 1M MoxHO COMHeBAaTECA B TOM, YTO HB STUX CYYaAX Mpouecc mpore- 
faeT B pe CTajlMH: OOpasoBaBlleecs MOHOMNPOTOHUPOBAaHHOe rupasocoenunenue, 
se ycneB leperpynnupopaTpca no, BMAHHeEM cyla6oli KUCOTH, mpe- 
ePMeBaeT OKNCJIMTEIbHO-BOCCTAHOBMTeIbHOe MpeBpallleHHe, COrmacHo ypaBue- 
‘uro (2). 

B cBx3H C TOMbKO YTO CKa3aHHBIM MbI XOTHM MOKa3aTb, HACKOJIbKO BeJIMKO 
MCIIPONOPUMOHMpOBaHHe HEKOTOPHIX FHApasocoeMHeHHH B Mpoiecce neperpyn- 
MpOBKH, UTO OTHOCHTCA B OCOOCHHOCTH K COCJHHEHHAM C 3aMeCTHTEAMH B apa- 
ONOXKeHHH K THApasorpymne, MHOrMe H3 KOTOPbIX MerKO pearupyloT co cwia- 
ibIMH KHCOTaMH (cM. Ta6uI. 2). Lucnponopuuonupopanue 4,4’-7uxoprugpaso- 
eH301a CocTaBAeT 34% jake pH padoTe C KOHIeHTpHpoBaHHOH consHon 
ucoTOH (cp. (°)), mpH pas6aBeHHN xe KUCOTHI OHO pesKO BOspacraer. 


IKcNepuMeHTadbHaad al Celeb 


AucnponopunouupoBaHne TuApasocoeAnnennu ii 
pH HarpeBpauHuu. Pearentnr (cM. TaOl. 1) B TpyOKe NOx a30TOM 
orpy2aioT B Harpetyto Jo 111—112° rauuepuHopyto GaHto 4 OCTaBUIAIOT B Heli 
#| revenue 60 muH., Hlocme yero TpyOKy ObICTpo OxNaxKaloT MU COsepxkUMOe u3- 
PleKaroT OeH3OJIOM, K KOTOPpOMy JOOaBMeHO HeMHOrO acdupa. 
j| /Jlanee mocrynator cnefyrouyumM o6pasom. B onpitax c ruqpa3s06eH300M u 
#{DEMA H3OMepHbIMH FHApasoTOyOaMH OeH30/IbHO-29PUPHbIM pacTBOpP OXxJIaxKa- 
hT JIbAOM HW 9HEPHYHO BCTPAXHBAIOT HECKOJIbKO CeKYH] C OObINMM H30bITKOM 
XslaxKeHHOrO »%e pacTBopa 1% comsHOH KucsoTH. Ilo orfenenuu oT 6ex- 
OJIbHOrO CJIOA KHCJIOTHBIM pacTBOp MOMMeayHBaroT MH KUMATAT; KOMUeCTBO 
PLHMHNa WIM TOYHINHAa, OTOTHABIIeeCA C apaMH BOJbI, OMpeteAIOT OOBIMHBIM 
\Ma30THpOBaHHeM; KaueCTBCHHO STH aMHMHb! YCTaHaBJIMBaIOTCA Tocse MpeBpa- 
LIeHHA B OeH3OMJIbHbIe MpoHsBoyuble. [lepBpie Kali HATPUTA BbISbIBAIOT MOAB- 
{eHHe PHONeTOBO-KpacHOH OKpaCKH AMas0pacTBopa, YTO yKa3bIBaeT Ha MpPHCyT- 
ITBHE CJIENOB O-CeEMUMHA, JeTYYerO C TapaMH BOAbI. BHOBb OXNaKNCHHbIM JbOM 
PCH3OJIbHO-SPUPHEIM pacTBOp CHIbHO BcTpaAxHBaloT 10—15 mux. c 12—15% 
(ONAHOW KMCIOTOH (S—8 Mi), pasOaBIAIOT BOJON WIA pacTBOpeHHsA BbINAaBIUeroO 
ecallKa H CYMMapHOe KOJIMYECTBO BEMIeCTB NeperpynMMpoBKH OMNpeeAIOT 1Ma30o- 
‘apoBaHnem. AsocoeHHeHHe OCTaeTCA B OCH30JIbHO-2PHPHOM pacTBope; MO uCc- 
tah pacTBOpHTeaA JerkO YOeAHTbCA, YTO STO NOUTH UYHCTOe BeLLeCTBO. 
OMbITax C TpeMA H3OMepHbIMH JMXJOpruApas0ben30aMH AVIA H3BJIEUeHHA COOT- 
BETCTBYIOINMX XJIOPAHHIHHOB MpHMeHAIOT COMAHY!O KUCOTY B Bue 4—5% pac- 
rBopa; AA meperpymmuposKu — pactsop 30% conaHOH KuCoTH. B onpite 
r 2,2’-quxsOpruspas06eH3010M HeOOJIbIIMe KOMYeCTBA OOPasOBaBIeroca a30o- 
fOeMHeEHUA YCTaHaBsIMBaIMCh KOOpHMeTpHyecKH (*). OcHOBHbIe KouIMueCTBA 
ASOCOCIMHEHHH, TpyAHO paCTBOpMMbIX B OpraHHyeCKUX pacTBOpUTeMAX — ciojfla 
prHocatca 4,4’-quxmopaso6eHs01, 2,2’-numMeToKCHa300eH30/1 MH oTUacTH 4,4’- 
HMeTHIa306eH3071, — WemecooOpasHo BBIJeIATh HelOcpeACTBeEHHO U3 peakIli- 
HHO MaCCHI; OTeCHHbIe KPHCTaJVIbl ASO0COCAMHCHUA THaTebHO MpOMbIBAaIOT 
tHIbHO pasOaBseHHOH comaHOH KUCOTOH. B onpite No 21 c 2,2’-qumeroKcurut- 


HayuHo-ncceqoBpaTesbCKHH MHCTHTYT Toctynuao 
oOpraHHueckuX MOuyNposykToB Hu KpacuTevelt! 18 1 1958 
um. K. E. Bopowmaosa 


IMTHPOBAHHAS JIUTEPATYPA 


1J.T.Kpoaax,B.O. Jiyxkawesu 4, JAH, 65, Ne 1, 37 (1949). ? JIT. Kpo- 
ux, B.O. Jyxkamesu 4, JAH, 93, Ne 4, 663 (1953). 3 F. K. Beilstein, Handb. 
HH. Organ. Chem., 9, I] Ergzb., 79. 4Ibid., 2, I. Ergzb., 44. ° Ibid., 2, II, Ergzb., 239. 
BA.Calm, K.Heumann, Ber., 18, 1181 (1880). * B.O.Jlyxamesu4, KOX, 5, 
{103 (1935). 


319 


Jloxnagmn Axagemun nuayxk CCCP 
1958. Tom 120, Ne 2 


I. C. MEJIBKHC u P. Fr. TYBEHKO 


ACCJIEMOBAHHE BJIAAHHA PACTBOPHTEJIA HA MOJIOWKEHHE 
TAYTOMEPHOrO PABHOBECHA B PAY APHJITHOKAPBASOHOBj 


(I]pedcmaeaeno axademuxom B. A. Kasanckum™27 XII 1957) 


Buusnue pacTBoputeiaA Ha MomowKeHve TayTOMepHOrO paBHOBecHsA OOULe 
H3BeCTHO. OHaKO MHOTHE BONpOCcbl TeOpHH STOTO ABJIeHHA WO NocseqHero Bpe 
M@HH OCTaIOTCA He BbIACHeHHbIMH. B mocwieqHue Todbl B 9TOM HallpaBJieHHl 
MHoro cfemaHo M. MW. Ka6aunnkom c cortp. (17°). 

B o606njeHHOM Bue 9TH BOoNpoct! paccmorpenbl A. H. HecmMesHosbiM } 
M. VW. Ka6aunukom (72°), 

M. WU. Ka6aunux (1) mpumMenus K pacueTy TayTOMepHOroO paBHOBeCHA COBpe 
MeHHYIO TeOpHi0 KHCJIOTHO-OCHOBHOTO paBHOBecHA, pa3sBuTy!0 Bpexctregom (™ 
u H. A. Usmaiinospm (1”). Ka6auHukom Oblia BbIBeeHa (POpMYJIa, BbIpaKarola: 
3aBHCHMOCTb MexKLY KOHCTaHTaMH TayTOMepHOrO PaBHOBeCHA B ZBYX pacTBOpH 
Tenax: S, Hu Se 


pts, =pK ts, + const. (1 


Ecaiu 10 OCAM KOOpAHHAT OTK IabIBaTb pK ts B ABYX PpaCTBOPHTeAX, TO TM: 
BCeX KeTO-9HOJIOB TOUKH Ha rpac*Hke JOJKHbI Jleub Ha OJHY MpAMytO C TaH 
reHcOM yrvla HakJIOHa, paBHbim |. IIpH mpopepKe no_TBepAMIOCcb, YTO BbIBE 
JI@HHOe COOTHOLeHHeE CMpaBeWIMBO JWIX MHOrux KeTo-9HONIOB (1°). HezaBy 
M. WV. KaOaunnk c corp. noKka3aJIM, YTO CooTHOIeHHe (1) cIpaBedJIMBO Ja Tay 
‘TOMepHOrO paBHOBecHaA B pxAy AMalKuITHOdochatos (°). Ipeqcrapraio HH 
Tepec MpOBepHTb, MPpHMeHHMO JIM CooTHOWeHHe (1) K TAaYTOMePHOMY PaBHOBeCHE 
B pay apHsiTHOKapOa3s0Hos. 

Onn “3 Hac (3%) Obl0 MoKa3aHO, uTO 1,5-qucbeHHsITHOKap6a30H (AUTH3OH) 
B PaCTBOPUTeIAX MpeACTaBJIAeT COOO CMeCb TayTOMepoOB THOHA (a) u THOJAa (6) 

CsH3N = N CsH;N = N 

Ns 

Yous C-SH. 
CsH;NHNH CsH;NH — N 

a 6 

CooTHOLeHHe THOHHOH HW THOJIbHOM (opM B TayTOMepHOH CMeCH 3aBHCHT 0 
MIpHpOAbl PacTBOpHTeIA H 3aMeCTHTeIA B APOMATHYeCKUX Aqpax THOKap6a30Ha 
Bpivi0 MOKa3aHO, YTO KOPOTKOBOWIHOBbI MaKCHMYM (Awaxe1) Ha KPHBOM cneKTp: 
morsoujenua, 450 Mu, MpHHaqiexuT THOMbHOL cbopmMe, a MaKCHMyM Norsoure 
Hua 620 Mu (Amaxc2) THOHHO (popMe juTH30Ha. CooTBeTcTBeHHO Ha KDPHBBI:| 
NOPIOWLeHHA 3aMeleHHbIX 1|,5-AnpennITHOoKap6a30Ha MaKCHMYMbl B KOPOTKO 


BOJHOBOH OOaCTH MpHHalexKAT THOJIbHBIM (POpMaM, @ MaKCHMYMBI B JVIMHHO}| 
BOJIHOBOH OO1acCTH — THOHHbIM (bopmamM. | 


M3 ypaBHenna dy waxc, = lcy2y VW dy waxc, = [Cg cuekyeT, 4TO OTHOIIeHM 
AMONG: = 82 orxyna KOHCTa 
CN sillier yA TaHTa TayTOMepHoro paBHOBecusl 
Ky SiS = Sh ancy Manta Ea 
en d;, maxc, ©2 
d 
A Make € 9 
pKy = Ig" +4 1g 2; ( 
A Make, =2 


of uepTou d, MaKe, * 


3aka3 332 


fue di maxc, H A) maxc, — ONTHYeCKHe MIOTHOCTH (9KCTHHKUMM), C— KOHIeHTpa- 
JHA, &) W 2 — MOJAPHbIe KOSPHUHEHTLI 9KCTHHKILMM THOJIa MH, COOTBeTCTBEH- 
D, THOHA, 1 — TomuuHa cog. 
Kak moKka3bIBaroT SKCIEPHMeHTaJIbHbIe JaHHble, KOHCTaHTa TayTOMepHoro 
‘PBHOBeCHA JMTH30OHa MW erO 3aMeLILeHHbIX B PaCTBOPHTeAX MpHOMKeHHO paB- 
a, 
oTHomenmio =~“: | Ornouenne —- npaKTHyeckn He 3aBHCHT OT pacTBO- 
A Makc, =2 
Ta6mauna 1 
Beuson 2h ee Xnopodopm Texcau 
Tuokap6a30H es 7 : = = = choca kc Sa 1 
I Ww i i i a) | I 
Shiney SSS SS S| 2 eels |e 
Boy N\NEN 
= Ese 11,92/11,93]/1,0 |12,0 /44,9 |4,0 | 12,2] 42,7/0,96] 86 | 86 4,0 
ay HNH 
CHg3 
« \N=N 
ae 4 Sox8 23,33/22,6 |1,03)20,8 |20,6 |1,04] 28,8) 28,8/1,0 |13,56/13, 76/0, 99 
we as 
< NBN 
CH3 
OC,H; 
Yank. Sen 
a yeas 22,8 |23,2 |0, 98/24 58/24 , 7410, 99] 27,6] 27,3/1,01/14,0 |10,8 |1,02 
VA NS 
< NHN 
OC,Hs 
Ta6Oauua 2 
te 
Bex3ou UerbipexxJopucTpiit XsopomopM TekcaH 
2 yruepog 
R = 
8 s 
Sali ia 6 | Kr a 6 Ky a 6 Kr a 6 Kr 
SS 
we \__ | ay | 490 | 620 1.75 490 620 1.56 450 610 Io 53 450 820 4 92 
EEA co TO eS le etl E80.) 2, Bl alee oa edie bo-| ayoo 2,8 | 2,86 
CHg3 
SSIS GS IIRL 9 Page TIN oh 2. 95| 490 | 620 |3 5 | 490 | 630 ly gy 
ype 75e 4 0,59/1,51} ’ Ae | Og a 34 Ouse 
OC,H 
aera 1v)] 480 | 650 Jy 34] 470 | 640 |p go | _ 410 | 650 |y_ 4g 
eae ACO AlN, wl eOb6I) ye’ 0,54/0,79 
OCH 
ae ay BO ODO Sa ATOR BLOWN 7, TON OLDE a seee een 3s 
Doe ta 17 PAODID SS ae al COE 2u6 dies Oita | "3535 0,32| 0,44 
Br 
== 630 
Brf S| 7445] 845 40,90] 450_] 849 Jo, 91] 490 | 630_]y_ 440 | 
Gan a4 1 SOMde29 0,678 | 0,55 0,536 | 0,745 TPO 
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pHTeIA HW MpHOMWKeHHO PpaBHO eJMHMILe U, CEAOBATeJIbHO, 3HAaYeHHEM BTOPOTO 
cjlaraeMoro ypaBHenua (2) MoxHO MmpeHeOpeyb.. 

J\na pacueTa MOJIAPHbIX KO9@(PHUMeHTOB SKCTHHKIMK ¢&, MbI MPMHAJIM 3a 

100% gua THOJbHOM topMbl THOKAapOAa3OHOB MHTCHCMBHOCTb NOPJIOW,eHHA NpH 

MaKCHMYMaX. CHHT€3HPOBaHHbIX Hamu (1°) co- 

PKs, OTBETCTBYIOIMNUX Sa ae TipOHSBOnHEg 


WMTH30HAa OOuLeH POpMYVIBI >see 


&, — PpaccuHTaHo. no opmy je: | 
a) maxce 
l(a — a,)” 
Byloulero THOKapOa30Ha B T-MOm/ A, Q@ — 
BeCOBaA JLOJIH THOJIbHOH (OPMbl B HaBec- 
Ke (a). 

B. ra6. 1 mpyBeyeHbl JaHHble m0 onpe- 
J\@JIeHHIO + KOHCTaHT TayTOMepHOro paBHO- 
BeCHA TPeX THOKAPOa30HOB B_  pasHblX 
pacTBoputTemax. B Ta6s. 2 Wa HCcceqOBaH- 

RN = N | 
HbIX THOKapOa30HOB =S npH+} 
Puc. 1. CBa3b Mery pK rs, 4 pK pg, aA RNHNH I 
maTH | THoKap6asonoB. J — 1,5-nM-(he- BefeHbl MAKCHMYMBI MOPJIOWCHHA Ayaxc, Hi, 
HWa1)-THOKapOason, 2— 1,5-au{o-TOMMM)- 9 COOTBETCTBYOULHe ONTHYeCKHe NAOT-fL 
THOKap6a30n, 3 — 1|,5-nu-(0-enoKcude- a 
HWJ)-THOKap6a30H, 4 — 1,5-nn-(o-me- HOCTH Ay make,» mace, HW HX OTHOLICHHE }, 
ToKcudexu)-THoKap6a30n, &§ —1,5-mH- 4% maxc, 


4S = rye @— HaBeCKa COOTBETCT-| 


(2,4-qu6pomdenus)-THoKap6a30H. I—S, Caran = Kr. 
=6eH301, Sp=rekcay; J] —S;=uertbipex- a >t 
xmopuctsiii yraepon, Se= reKcan: //1— Kak MOKHO BHJeTb H3 JaHHbIx Tabu. 2 
S;=uerbipexxopuctsiii yraepom, Ss= HU pc. 1, JHHeEHHbIM XapaKTep 3aBHCHMO- 


Sexson: /V—S, = Oen301, Se=xtopo- ¢eTH WM yroul HaksOHa MpsAMbIx 45° BbITep-i} 
Pep XKHBaIOTCA BIMOJHE YHOBJIETBOPHTeIbHO. | 
Tlostomy MOxHO CuHTaTb, 4TO BBIBeqeHHOe M. HM. Ka6ayHuKom coorHouie-| 
HH€, paCcNpocTpaHstoulee S3aKOHOMEPHOCTH KUCJIOTHO-OCHOBHOTO MpOTOJUTH- 
YeCKOrO PpaBHOBe€CHA Ha TayTOMepHOe KeTOSHOJIbHOe, MOATBeEpxAaeTCA B PALY gh 
apHJITHOKapOa30HOB JVJId THOH-THOJIbHOrO TayTOMepHOrO paBHOBecHaA. 
ApuuituoKap6a3oubl (mpenaparnt Nei] —4) Opi CHHTeSHpOBaHb! (opMa3sHb-} 
HBIM MeTOJOM M10 JIMTepaTypHbIM JaHHBM (+, +). CneKTpbI MOrMOWeHHA THOKap-} 
6a30HOB MH UX S-MeTHJIbHbIX MPOH3BOLHBIX ObIIH H3MepeHbl B COOTBETCTBY1O-} 
WMX PCTBOPHTeAX B KOHWeHTpanMH 6,6.10°° r-mon/m Ha cnheKTpodotometrpe 
CO-4, 


VuctutyT opraHHueckoH XHMHHi Ilocrynusto 
Axayemun Hayk YCCP 27 IX 1955: 
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Ho XI Tent Axayemuu nayrk CCCP 
1958. Tom 120, Ne 2 


XHMHA 


A. T. SAYC, K. B. MY3HUKMA u K. PF. PABOBA 


O CHHTE3SE CJIOKKHbIX IPHPOB HW APYPUX NPOK3BOAHbIX 
KAPBOHOBbIX KUCJIOT B YCJIOBHAX KHCJIOTHOFO KATAJIV3A 
M3 OKHCH YIJIEPOJA, OJIE®HHOB HU A ered ae 
COEJMHEHYK 


(ITpedcmaeaexno akademuxom B. A. Kasanckum 27 I 1958) 


PeakilHu O6pas0BaHUA COXKHIX SPHpOB KapOOHOBBIX KHCNOT H3 OKHCH. yr- 
pola M O/leMHOB WIM OKUCH yrvieposla, OePUHOB H CMMPTOB M3YY4eHbI BeCbMa 
aio. JLo cx Nop 3TH peakIMu, MpoTeKaloljMe B MpHCyTCTBHH KHCJIOTHbIX Ka- 
iRJIM3aTOPOB, IpOBOAMWIMCb MpH OHOBpeMeHHOM MpeObIBaHHH BCeX HCXOJHbIX 
JMMOHEHTOB B PCaKIMOHHOM CMeCH HM B Be€CbMa XK€CTKHX YCJIOBHAX: Ip BEI- 
OKHX JaBJICHHAX HM NOBbILICHHBIX TeMNepaTypax. Tak, H3 CMeCH OKHCH yrue- 
ba, WapoB STHJIOBOrO CNUpTa MH STHIeHAa WIM NpOnWiena Nowy yasuch(t) c MabIMH 
»IXOLaMH STHJIOBbIC SPHPbI MPONHOHOBON WIM MaCJIMHOM KHMCJIOT pH Temmepa- 
Wypax Bpllue 300° uw apmeHHax Jo 700 aTM. B NpucyTcTBHU cpocopHOH KUCOTHI 
a yruie. M13 cmecu 3THIeHa, NpomMseHa u CO npu 110° wu 500 aT. B upucyr- 
(BMH ru—pata dTopuctoro Sopa Obit nomyueH (*) c BEIxofom 14% 9sTHTOBBIT 
HDup 4% ,%-MHMETHJIMACJIAHOH KHCJIOTHI. STHJIOBEIL Sup &-STHJI-%-MeTHJIMaCcJi A - 
bi KUCOTHI O6pasoBasca (3) 43 CO u C,H, mpu 115° u 1000 atm. c npumenennem 
para dropucroro 6opa B KauecTBe KaTasM3aTOpa. 

B HacTosel paOoTe MpHBeseHbl SKCIeCPHMCHTAaJIbHbIe, aHHbIe O HOBOM MYTH 
PHHTe3a CIOMKHIX XPUPOB KapOOHOBHIX KHCJOT 43 CO, omepuHOB H CHMpPTOB, HALy- 
ie IIpH BECbMa MATKUX [WIA NOMOOHBIX peakUMH yCOBMAX: TemMMeparype O— 
WM JlaBJIeHHH OT aTMocdepHoro Jo 80 atm. TakxKe paccMaTpMBaeTCA BO3MOX- 
}iocTb CHHTe3a H APYrHX MpOHSBOHbIX KapOOHOBbIX KHCJIOT B aHaJIOPMUHbIXx 
}iCIOBUAX. ; 
CHHTe3 CJIOXKHBIX abupos HaMH Obl OCYILeCTBJIEH B Be CTaNMH. Cuayasa “43 
ICXOQHBIX KOMIOHCHTOB B peakI\MoHHolt CM€CH HaXOJWJIHCb TOJIbKO OJIe*PMHbI 

CO, koTopbie Ip B3aMMogelicTBMH C KaTasIM3aTOpOM (KOHICHTPHpOBaHHOH 
pxoli KHCJIOTOH) oOpasoBbIBaiin MpoMexkYyTOUHbIM KoMMIeKc. [locate storo jo- 
HABJIANICA CIMPT, KOTOPbId pearHpoBaJl C KOMIIJIEKCOM C o6pasoBanliiem CJIOXKHDIX 
dispos KapOOHOBLIX KHCJIOT IIpH pereHepallwH cepHOH KHCJIOTHI. 

Teoperwyeckoe paccCMOTpeHHe MpHpObl MpoMexyTOYOrO KOMMVIeKCa, BO3- 
iukaronjero u3 CO, oepuHa H MHHepasbHOM KMCHOTHI, MOSBOMAET CheaTh Cie- 
\YIOWIHe BbIBOTEI. Bo- -II€pBbIX, KOMIVIeKC OOJIaaeT XApaKTepOM aLlMJIMp yroulero 
fe. YTO BHJHO U3 OOpas0BaHHA COXKHbIX SPHPOB KapOOHOBLIX KMCOT HpH 


mF Fae 


UcCTBHH Ha Hero CIHpTOM. Bo-BTOpbIxX, KOMIIJIeEKC MO CBOeMY COCTaBY H cTpoe- 
UlO BECbMa 6/1H30K, a BO3MOXKHO HM HJCHTHYCH CMeCLIAHHOMY aHru puny cepHol 
HCJIOTHI Hi Kap OOHOROTi KHCIOTHI (*), Ha YTO ykasbipaer yuacTue CepHOW KHCJIOTEI 
|| ero OOpas0BaHHuu HM ee BbIfemeHHe MpH eHCTBMM CupTa Ha KOMIIeKc. Hako- 
He, OOpas0BaHHe KOMIIIeKCa MpOTeKaeT C IpOMeKYTOYHbIM BOSHAKHOBCHHEM 
apOonnit- HOHOB. OO 9TOM CBHJeCTCJIBCTBYIOT M3OMePHble MpeBpalleHHA, B pe- 
\YIbTaTe KOTOPbIX HapsxAy C 2PHpaMH KHCJIOT, COOTBETCTBYIOIIAX MO CTPOCHHIO 
iCXOMHOMY Oe*pHHY, Moyuar1oTca HU SPUPbI KUCJIOT, KOTOPbI€ OTBEUAIOT CFO CKe- 
/@THBIM H3OMepaM. 
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Bce 9TH BbIBOXbI, OCHOBAHHbIC Ha IKCIECPHMeHTAJIbHBIX akTax, MOSBOJ AIO" 
MpekcTaBUTb OOpas0BaHve KOMIWIeKCa CJIeAYIOULMMM peaKkIli AMM (3): 


ae = CO 
Ri RoC = CR3Ry + HeSO4 > RyR2HC — CRsRy +OSO3H ——> 
afc hes 
— R,R,HC — RsRg,C—CO + OSO3H =. RiR2HC — R3sRg,C— s — OSO3H (1 
II Ill O 


Tlocueqnioro crasuio — B3aMMojelicrBue ciupta c KoMMIeKcom (B dopme I 
uu II]) —MoxHO BbIpasHTb peakUHeH: 


11 (ond TH) + HX HsS04 2 R|RuFICe RyRoe CX 
IV a 


rye X — aIKOKCHJIbHanA rpynna. . 

IlpH w30MepHbIX MpespameHuax KapOouuii-vonos I wan II fomKubI OOpe 
30BaTbCA 2PupbI, H30MepHbIe adupy IV. 

Aunsupyroulii xXapakTep KOMIWIeKCa, BbITeKaIOWMi H3 9/eKTPOPHIbHO 
MpHpoxbl KapOounit-nona I] uatu u3 aHTHApHAHOK mpupoxsl dopmpi III, umee 
OOulMH XapakTep. OH JOuIKeH MOSITOMY MpOABJIATbCA IPH peakIHAX C ApyrHM 
‘coemuHenuamu HX, cofep2kalllMMH akTHBHbI Bogopog. Ilostomy ypaBHeHn 
(2) BbIpaxkaeT px peakuMH, BeyuIHX K OOpa30BaHHIO MpOH3BOHbI 
KapOonospix KucoT. pu X = H,AN—, HRN—, R,N—, Cl—, Br— 
RCOO — wu gap. ypaBHenue (2) npelcTaBAeT COOTBETCTBEHHO peaKIHH OOpas3c 
BaHUA aMHOB, TaloHaHruspuyos, avruypHyop wu wp. B uwacrHoM ci 
yae, Kora X=HO—, 9To OyJerT peakUuA CHHTe3a KAPOOHOBbIX KHCJIOT, OCYULECI 
BuleHHad Koxom (°) B yCOBHAX, AHaJIOrHUHbIX BbILeCOMHCaHHBIM. 

B nacrosmelH paOoTe KpaTKO H3JIOX%KeHbI Pe3YJIbTAaTbl, MOJYYeHHbIe pH HC 
CleOBaHHH peakWHH OOpa30BaHHA MeTHJIOBbIX S(PHPOB KapOOHOBbIX KHCJIO 
(tT. e. korgqa X = CH3;0—) u3 n306yTHIeHa, a TakKe H3 XKHAKHX OJle*~HHOE 

PeakulaA C H300YTHJICHOM MIpoBo,Hsacb pH Temnepatype 0° u aTmMocdepHo! 
JlaBJICHHH B CTCKJIAHHOM IHJIMHApHyecKoM Cocyye, cosepxapiuiem 0,5 1 96° 
cepHoH KucsoTHI. IIpH SHepru4HOM NepeMelUHBaHHH Yepe3 KHCOTY ObWIO Mpc 
mymeHo 237 m ra3oBoH cmecu coctapa | u-CyHg: | CO; normorunocs 19,4 |} 
(16,6%) CO u 118 a (100%) u-CyHg. K HuxKHeMy KHCMOTHOMY COI, MocTe O01 
eneHuA OT MaclooOpa3sHOrO NomMMepa MB80byTHeHa, MOOaBeHo 0,7 a MeTHuIC| 
Boro cmupta. Jlaee peakKWHOHHaA cMecb Oba pa3sOaBseHa 2 J BODHI, BbILeIH 
JOCb 73 MJI METHJIOBLIX SPHPOB KapOOHOBbIX KHCJIOT C HHTepBaJIOM KHMeHH | 
80,0—197,5°; Brrxoy 65,7 u 10,8% Ha BomeqHe B peakun1o CO, cooTBeTCTBeH 
HO u300yTHJIeH. PpakWHOHHpOBaHHeM Ha KOJIOHKe 93pdekTUBHOcTHIO 40 T. 1 
BbIJeeCHbI MeTHJOBbIe SPPUpbI OMHOOCHOBHBIX KapOOHOBbIX KHCJIOT MpeseubHOr 
pama:"Cy 21% n GP 5%. 

J\a cpaBHeHHA, B aHaJIOPHUHbIX YCIOBHAX U3 H306yTHMeHa Hu CO Opi 
NOJy4eHb! 10 MeTony Koxa (°), o6paOorKoli KHCMOTHOTO KOMIIIeKca BOOM, KaE 
OOHOBbIe KUCJOTEI C BEIXONOM 47,8 u 14,9% Ha NpopearupoBaBuine CO u coo7 
BeETCTBeHHO H300yTHIeH. KucoT OblIN MepeBeweHbI peakHelt C MMa30MeTaHo! 
B MeTHJIOBbIC SPUPbI, KOTOPble KHMeIH B HHTepBae 88,5—220°. OPpaKxunony 
pOBaHHeM Ha TOM Xe KOJIOHKE BbIJeIeHbI SPUpbl KUCMOT C; 38% u Cy 4%. 

B kayecTBe XHAKUX Ose:HHOB NpHMeHsAsacb (ppaKuMa c T. Kun. 32—124 


MpoOAykTa rufApokonsencaunu CO c mponuuenom (*), umesimas d?° 0,6775, n' 
1,3902, Opomuoe unc0 99,7 c cowepxanvem oepunos 61,2%. Peakiua mpoBe 
MM1aCb B ABTOKJIaBe H3 HepKaBelomle CTaIM, B KOTOPHI Oo 3arpyxeHo 0,5. 
96% cepHoit KucnoTH Hu CO go 80 atm. Ip warencupnom mepemeummBanuy Jc 
OaBlAOch B Teyenue 6 uac. 215 ma BEIUeyKasaHHO dpaxunn. Tornorunoc 
16,5 1 CO. PeakiwonHas cmecb cosepxkasia B BepXHeM cyloe MapactbHHoBEie yrule 
BOJOPOMbI, BXOAMBIUME B COCTAB HCXOJHOH (ppakIHH, B HM3IeM Coe — Kuc01 
HbIH KOMIWIeKc (CM. ypapHeHne (1)) #1 u36bITOK cepHol KucnoTEI. K HuxKHeM 
324 
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O10 OblIO AOOaBeHo 0,7 1 MeTHOBOrO cMupTa, H peakKWMOHHAaN CMecb OpIsa 
jasOaBuleHa 2 JI BODHI. Buiesteno 101 ma cmMecH MeTHJOBbIX St)UpOB KapOOHOBbIX 


COT C HHTepBasIOM KuNeHHA 28—130° npu 2 mu pT. cT.; BHIxoA 63% oT uc- 
WH bIX Ou1ePHHOB u 78% Ha MpopearupoBaBiuyr1o CO. @paxunonupopanuem Ha 


IOMAHYTOH KOJIOHKE BBbIJeICHbI MeCTHJOBbIe SPUpbl MpeseIbHbIX KAaPOOHOBbIX 
micoT: C,12%', C.28%, C,27% u C,6%. 


Mucrutyt opranuyeckon xumun um. H. J. 3enuuckoro Tloctynuso 
AxajlemuH Hayk CCCP 21 1 1958 
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Hoxaagn Axanemun nayrk CCCP 
1958. Tom 120, Ne 2 


M. M. EFOPOB, 10. A. 3APH@®bSHL, B. ©. KHCEJIEB u K. Fr. KPACHJIBHAKOB 


AJICOPBLLMOHHbIE CBOHCTBA AJIKFOMOCHJINKATHDIX 
KATAJIM3ATOPOB HU HX 3ABHCHMOCTb OT COCTABA 


(ITpedcmaeaexo axademuxom M. M. J[y6ununoim 15 I 1958). 


Panee (**) Oblm0 NMoKa3aHO, YTO aCOpOWMOHHbIe CBOMCTBa ECAMHHIbI NO} 
BePXHOCTH KpeMH€3eMa M0 OTHOINCHHIO K MOJIeEKYJ1aM BOI H METHJOBOFO CIMPTé 
CYUI€CTBeEHHO 3aBHCAT OT CTeleHH TuApaTayuu mopepxuocTu. Ilocuequaa He 
ABJIACTCA OJHOSHAYHON CPPyYHKIMeH TeMnepaTypbl OOpadoTKH OOpasia, a 3aBHCH! 
OT pAya tbakTOpOB, B TOM UHCIe OT KPHCTaJJIOXHMHYeCKHX OCOOeHHOCTeH er 
CTpOCHHA HM BeMYMHbI ero yZeubHOH moBepxuocTu. IIpeycrapalocb MHTepec 
HBIM paCMpocTpaHuTb 9TH HCCIeEMOBaHHA Ha PA] aJIOMOCHJIMKATOB pasHOrO CO 
cTaBa, MOBeEPpXHOCTb KOTOPbIX, KaK H MOBEPXHOCTb KpeMHe3eMa, COJepxKUT rH} 
PpOKCHJIbHbIe rpymnbl (°), T. €. BBIMCHHTb, B KAKOM Mepe 3aMeHa ATOMOB KPeMHHS 
Ha aTOMbI aJOMHHUA B CTPYKTYpe aslioMocHHKaToB (°) CKaxKeTCA Ha CTeMeHI} 

rHpaTaluH NOBepXHOCTH HM Ha ee afi, 

g0e/cm? COpOWHOHHBIX CBOHCTBAaX. & 
500 B KayectTsBe mepsporo 9Tala 3THX HCH 
clelopaHuit MbI u3y"aHIH alcopOuHK) 
MapOB BOJbl H MeTHJIOBOTO CMMpTa, ¢ 
TaKKE TeIMJIOT! CMaYMBaHHA BOLO CHE} 
TETHYCCKHX AJIIOMOCHJIMKATHBIX KaTaJIH-|| 
3aTOpoB c cosepxanuem AlsO, 15% 
(katausatop Tyapu), 30% u 50%. Tey 
ped OnbiraMH oOpa3ilbI MpomblBaJHct) 
OMAMCTHIIMpOBaHHOH BOO Hu 3aTen| 
oOpabaTHIBaJIHCh Mp KaxKOH u3 HaMe-| 

0 4 ; 72 ume  “eHHbIX TeMMepatyp B TeveHne 24 uacoE| 

Ha Bosfyxe. YJe/JIbHbIe MoBepxHOCTY| 
Puc. 1. Tenors! cMayHBaHHsA Boot B 3a- BCEX HCCHENOBAHHEIX OODaSI0B onpeney 
BHCHMOCTH OT cogepxKanua crpyKtypHoi IAJIMCL NO MeTOy BOT us usotepm ans 
BOJbI WIA cuIMKarema K—2 (1) uw astomo- copoOuHH mapoB asoTa. Metonuka nod} 


auiee BA ag aie Al2O3 18% (2), ToTOBKH OOpa3l0B AIA onpeseenus) 
6 u 50% (4). Kpecruxkamun o603Ha- . 
YeHbI JaHHble WIA OOpa3zios, oOpaboraHHblx TEENIOT CMa HE BES re acopo;| 


mpu 300° WMH WH Ye@bHOH MoBepxHocTH Obiia Té| 
*Ke, uTO B paOorax (**, 7). U3mepenus| 
ajCOpOlMMH MpOBOAWIHCh Ha aCOpOUMOHHOH ycTaHOBKe C KBapIeBbIMH mpy| 
2KHHHbIMH BECaMH, H3MepeHHA TemWIOT CMaYHBaHMa —B KaslOpuMeTpe C MocTO,| 
AHHbIM TeIMJIOOOMeHOM, MMEIOWEM TEMMepaTyYpHYIO YYBCTBHTebHOCTE 5- 10-°C*} 
CrpykTypHad Boa ONpefeAach H3 BeIMYMHbI NOTepH pH mpoKasMBaHHy} 
(1) (ra6n. 1). | 

Ha puc. | npHpezenb! TemIOTH! CMaYMBaHMA BOOM B 83aBHCHMOCTH OT Cozep} 
%KAHUA CTPYKTYPHOH BOLI WIA BCX MCCeLOBaHHBIX aoMocHMKaToB. Tony 
YeHHbIe KPMBbIe, KaK HB CAyyae CHMKareia (KpuBad 1), uMeloT MaKCHMYyMBI| 
KOTOPbI€ COOTBETCTBYIOT TIpeBapHTebHOH TepMHYecKOH oG6padoTKe o6pa3ior| 
npa 200 —300°. OnHako, B ormMuNe oT cuMKarenel (1), TenmOTEI CMaunBaHHs| 
BOJOH CAMHMIUbI NOBEPXHOCTH aJIOMOCHJIMKAaTOB OKa3bIBaIOTCA Gomee BLICOKMMH| 
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DOpamlaer Take Ha CeOA BHUMAHHe 3HauNTeIbHOe KOMMUeCTBO CTpykTypHoH 
SO[[bl, B OCOOCHHOCTH JIA OGpaslOB C BBICOKUM cojlep2xKaHHem Al,O3. BosMomuo, 
] lis YaCTb BObI B STOM Cily¥ae MOMUMO MOBEPXHOCTHOYO FH[paTa MOXKET BXOMUTS 
4 B OOBeMHOe coesuHeHHe. CpaBHUBasd TOUKUM, MOAyUeHHEIe JIA oOpa3ioB, 06- 
| (ee MIpH OAMHAKOBbIX yCJIOBMAX, Hallpumep, Hpu 300°, moxuno BUT, 
HATO Md CWIMKarelaA WM aJOMOCHMKaTa C MaJIBIM cofepxaHvem Al,O, (15%), 
Make IipH OWM3Kkol ruparallMv NOBepXHOCTH, TeMMOTEI CMauMBaHUA OTAMUAIOTCA 
poe NpHOM3HTeNbHO ByBoe. Ha aTHx xe O6pas- 
Wax ObIIM HCCHEAOBaHL! U30TepMEI alcop6muu 
MapOB BOJbI HM MeTHJIOBOrO cmupta. Hayasb- 
HBI€ YUaCTKH NOJIYYeHHbIX H30TepM MpecTaB- 


Ye me- / 
| 2 
G iB 

4 

2 
Puc. 2. Vaorepmst ‘ancopouuu ™(cBerasrte Puc. 3. Vsorepmst agcop6uuu ma- 
jouKH) H jecop6uuu (yepHEIe TOUKH) ma- poB MeTaHosla’ Ha aJIOMOCHJIN- 
(OB BOLB Ha asOMOCHJMKaTax ¢ cojepxa- KaTax c cogepxanHuem A120; (/), 
iveM Al2Og 50% (1), 30% (2), 15% (8). 30% (2) u 15% (3). UyuxTrupom 
TyHKTHpOM HaHECCHEI cCOOTBeTCTBYIOWNe HaHeceHa U30TepMa Ha CHVJIMKare- 

H30TEPMBI Ha CHauKarene (3) ae (3) 


KeHbI Ha puc. 2 u 3. B cooTpercTBHH C JaHHbIMH MO TellIOTaM CMaUHBa- 
(HHA, WS3OTEPMbl MepBHYHOH acopOuuu au ecopOuHH* napoB BOAbI pacno- 
| eo TaKUM OOpa30M, 4TO aJIIOMOCHIHKaTaM C OOJIbIIMM COjlepxKaHHeM 

1203 cooTBeTcTByi0oT Ooulee BbICOKHe 3Ha¥eHHA agcop6unu. V3 cpapHeHua 
/izoTepM, MIPHBeeHHBIX Ha pc. 2, BUAHO, YTOB OTMMUME OT CHMKarens (*), H30- 
(epMbl WecopOuMH Ha KaxKJOM H3 OOpa3iloB HAyT 3aMeTHO HM>Ke M30TEPM aJ- 
copOlMu. Ito cBa3aHO, MO-BHJMMOMY, € TeM, YTO B CAy4¥ae aJIOMOCHJIMKaTOB 
BCIMUMHLI HeOOpaTuMow copOuuN BosbI BemuKH (Tad. 1) u WecopOuMA UeT yxxe 
| TOBepXHOCTH, SHeprud KOTOPOM MeHbUe, YeM JIM MCXOMHOM MOBepxHOCTH, 
kak 9To cnemyer u3 puc. |. laa cumuKareia Takoro ABMeHHA He HaOsmOfaeTcA, 
MOCKOJIbKY HeoOpaTumMand acopOlua BOLI Ha OOpasiiax, OOpaOoTaHHbIx Npu 300°, 
YeHb Masia (). M30Tepmbl alcopOuMM mapoB MeTaHOda ObWIM MOsyyeHbI Ha 00- 
pasilax, FHpaTMpoBaHwHbIX mpH p/p, = 1 uM OTKayaHHBIX 3aTeM MmpH 250°. 
laHHble, MpescTaBJIeHHbie Ha puC. 3, MOKAa3bIBaIOT, YTO pa3sJIMUHe B BeJIHYHHAaX 


copounn MeHbIUe, YM JIA MapOB BOAbI, OHAKO MOCJeMOBAaTeIbHOCTb pac-, 
1OO*KEHHA vz0oTepM coxpaHserca. Bo BcaAKOM ciJly¥ae, M30TepMa alcopo- 
lu apoB MeTaHOsla JaxKe Ha OOpasile c Maubim coyepxaHHem Al,O; (15%) 


DTVIMUHA OT TaKOBOH WIA CHIMKares. 

| AsmomocusuKaTbI 0 cBoeli CTpyKType OJIM3KH K KpeMHe3eMy, NOCKOJIbKy 
Perpasmppr SiO, B pelieTKax 3THX COeLMHeHH CHocoOHbI us0MOpPHO 3aMme- 
MnaTpcea Ha AlO, (°), o6pa3ya HeynopsxOUeHHBIe WIM, B CLy4ae MHOTMX NIpupor- 
(HBIX aJIKOMOCHJIMKaTOB, CJIOUCTHIe CTpyKTypbl. [MApOKCHJIbubIe TpyMtbl Ha M0- 
BepXHOCTH CBa3aHbI Kak C aToMamu Si, Tak u c aromamu Al (°, °). Xumuyeckue 


fBOMCTBa 9TUX TpyMM OTMMYAaIOTCA OT TAKOBbIX JIA KPe€MHE3eMa. CoyepKallaa- 


* JTlna yqoOcrna cpaBHeHHs, HSOTepMEI AecopOuMN MpMBe_eHbI K HYJIIO, T. €. H3 BCCX Op- 
(MHaT BHIUTeHBI BeEAMYMHEI HeEOOpaTHMOH copOmHN BOLE. 
By At 


CAH B aJIOMOCHJIMKaTax BOJa MOxKeT OGNalaTb Gomee «KHCIbIMH» CBOHCTBAMH NC 
CpaBHeHHO C HCXOAHbIMH OKNCaMH SiOz u AlzO; (°), uro Mo_TBep»*KaeTca pat} 
6oTaMH 10 HCCJIeMOBaHHIO HOHOOOMeHHDIX CBOHMCTB aJlIoMOCHIHKaTOB. Mmerrcs 
TakxKe YKa3aHUA, YTO B CTPYKTYPY MOBepXHOCTH asOMOCHINKaTOB BxoAaT OH 4) 
rpylmbl, XMMMuecKHe (PYHKUMH KOTOpPbIX HOCAT «OCHOBHOH» XapakTep (1°) 
TakuM 06pa30M, MOBepXHOCTb aJIIOMOCHJIMKaTOB ABJIAeTCA Ooee HeOAHOpOL| 
HOH, UCM NOBeEpXHOCTb KpeMHeseMa. CocTaB MOBepXHOCTH aJIOMOCHJIMKAaTOB, Hi.) 
B YaCTHOCTH, CTeMeHb ee TH paTallMH 3aBHCHT OT MpesbICTOPHN OOpasloB H CMO: 
co6a UX OOpa6oTKH; 2THM, BepOATHO, CileyeT OODACHHTh pa3JIMUHy!o Truypa 
TalMIO HalWHX OOpa3iloB HW UccsefOBaHHbIx B padoTe (1°). Kak NOKa3bIBatOoT NO: 
JIYYeHHbIe HAMM JlaHHble, 9HepreTHUeCKHe H aCOPpOWMOHHbIe CBOHCTBa NOBepX: 
HOCTH KP€MH€3eMa H aJIIOMOCHJIMKaTOB IIpH COBEplWIeHHO OMHAKOBbIX YCJIOBHAs 
HX MOAFOTOBKH pa3JIMYHbI. ITO pasJIH4He OTHOCHTCA, MO-BAAMMOMY, Kak K TMJ} 
PpaTHpoBaHHOH, Tak H K JerH{paTHPpOBaHHOH YacTH MOBepXHOCTH YKa3aHHbIy] 
alCOpOeHTOB. | 

Ha ocHopaHuu CopnasleHuA «aGCOJIOTHBIX» H30TEpM aCopOWHH MapoB MeTa} 
HOJIa Ha CHJIMKaresle, aslIOMOCHIMKaTax Cc cofqep»xaHHem AlzOz 10O—20% (4, 7% 
M apoB 6eH30/ia Ha OH3KHX K HUM MO CocTaBy MpHpoxHEIx oOpasyax (*4)] 
a Tak2Ke H3 COBMaeHHA «aOCOJIOTHBIX» TEMJIOT CMaYHMBaHHA LWIA STHX alcopOeH } 
TOB, aBTopamu pa6or (11, 18, 14) nenaerca BbIBOX, YTO «pH3HYeCKad alcopOuH 
MapOB MeTaHOJIa MaJIO UYBCTBHTeJIbHa K TOMY, JIe@2KaT JIM MO, MOBEpXHOCTHBIMF} 
THAPOKCHJIbHbIMH TpylinaMW WH aTOMaMH KHCOpOa aTOMbl KPCMHHA WJIM ATOMby 
aJIOMHHHA» (14), NOCKOIbKY OHA ONpeeAeTCA B3AHMOJCHCTBHEM MOJIeEKYJI COMP} 
ta c OH-rpynnamu ws aTOMaMH KHCIOposa MoBpepxHocTH. Takue BbIBOJIBI C Ha: 
1ueH TOUKH 3PpeHHA ABJIAIOTCH HeEOOOCHOBaHHBIMH *. PaccMoTpeHHe MeXaHH3M 
ajJCOpOlHH HeJIb3A CBOMTb JIMUIb K JIOKAJIbHbIM B3AMMOJCHCTBHAM alcopOupo-: 
BaHHbIX MOJICKYJI C AKTHBHbIMH IeHTpaMH, He YYHTbIBaA IPH 9TOM HX TONOrpa: 
(pHIO H KOHICHTPaliHio Ha TOBEPXHOCTH, a TaKxKe BJIHAHHA Ha JHEPreTHuecKHeE 
CBOHCTBa MOBepXHOCTH CTeXHOMeTpHyeCKOrO CcocTaBa H CTPyKTYpbl OObeMHOF 
cpaspl. B Tex calyyaAx, KOTja B3aHMOjleHCTBHe MOJIEKYJI C alcopOWHOHHBIMH LeH- 


T a0 UHmaad 


Ancop6uMoHHpie XaPaKTePHCTHKH aJIKOMOCHJIHKAaTHbIX KaTaJIH3aTOPOB 


Cojlep2kanne T-pa Y AembHan oe Re stay RESP pi 
ALLO mies ems ta MOBePXHOCTB, HHA, BOI 
‘ ath periogs aie a mpH 20° mpH 250° 
15 300 257 330 3,62 le 92. 0,61 
30 300 496 310 UES 8,34 0,96 
50 300 307 518 12,6 44,5 1534 


TpaMH OOYyCJIOBJICEHO He TOJIbKO CHJIaMH (pu3HYeCKOH, HO TakKxKe H XHMHYeCKOH 
acopOlluu, BKOUaH BOJOpOAHy!0 CBA3b, alcop6eHT M alcopOupoBaHHBle MoO- 
JeKYyJIbI culekyeT paccmMaTpuBaTb (1°) Kak eQHHYIO KBaHTOBOMeXaHHuecKyic 
' CHCTEMY, AJCOPOI[HOHHBIe CBOHCTBA KOTOPOH BeCbMa UYBCTBHTEIbHbI K pa3viH4-| 
HBIM JecbeKTaM CTPyKTYPbI acopOeHTa, B TOM YHCe H K H3Me€HCHHIO KOHIeHTpa- 
WHH MH MpHpOAbl CAyyahHO MpHCyTCTBYIOIMIMX HIM CMelWabHO BBeJeHHbIX MIpH- 


* Axtoppt paGornt (11), ompeqeiaa ynerbuy! MoBepXHocTb o6pa3loB H3 ONbITHEIX H30TepM, 
He YUHTHIBAIN pH STOM BIMAHHA Ha aCopOlUHlO H, CJIeEMOBATeIbHO, Ha BeMHUHMHY nocalounob 
NWOWMalKH MOeKYJIbI CHHpTa, NPHpOAbl MoBepXHocTH apcopG6euTa (2, 4, 15), uro, ecrecTBeHHO, 
JOJDKHO ObIO CKa3aTbCA H Ha BEIYHCJICHHOM OTCIOJla BeHYHHE yJe/IbHOH noBepxHoctu. V3 cos- 
MaCHHA PacCuHTaHHBIX TaKHM OOpa30M «aOCOMIOTHIX» H30TEPM HEIb3A elle LelaTb BbIBOL 06 
OMMHAKOBHIX AaCOPOMMOHHBIX CBOHCTBAX e@MHHUbI MOBepXHOCTH STHX acop6eHToB. Orciona 
TAKKE CCMYET, YTO PEKOMCHAYEMbIe MeTOAbI ONPeACMCHHA YTeIbHOH MOBepXHOCTH cuMKarenel 
H aJIOMOCHIMKATOB MO OMHOM TouKe u30TepMpr (11, 18) w 43 «a6cOMIOTHEIXY TeNOT CMauHBaHHA 
(2, 18) MoryT mpHBecTH K 3HAYHTeIbHBIM OWIMOKaM. 
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jeceH. B KayecTBe nocieqHUX CyleyeT pacCMaTpHBaTb Tak2Ke H CaMH XeMOCOp- 
}EPOBaHHble MOVJICKYVIbI. 

ABTOpbI BbIpaxaroT ruryOoKyo OnaroyapHoctp b. B. Mapnuy 3a nowepxKy 
oH padotn uw K. B. Tonunesoi 3a nocTtosHHbIM MATepec K paOoTe H NpeocTaB- 
}2HHe oOpasios. 


@Musnyeckuh dakyJIbTeT 
Mockosckoro rocyfapcTBeHHOro yHHBepcuTeta Tloctynuso 
um. M. B. Jlomonocoza 6 I 1958 
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Jloxnaagnn Akagemun nayx CCCP 
1958. Tom 120, Ne 2 


PH3HYECKAA XHMH} 


r. MH. KOBbIWEB u J. H. CYPJIOBOB 


CNEKTPbI JIIOMMHECIEHUMH K OOP [HHALHOHHbIX COEJMHEHHH | 
YPAHHWJIBHTPATA | 


(II pedcmaeaexo axademuxom A. H. Tepexnunoim 18 III 1958) 


_ QOTOJIOMHHECIEHIMA YpaHHJIOBbIX CO/IeH B HaCTOAMLee BpeMA H3yyeHa BeCb| 
Ma NOJIHO. B uacTHOCTH, NOApOOHO pacCMaTpHBasOCb BJIMAHHE YMCA MOJIeKY.) 
KPUCTAaJIIM3alHOHHOH BOJbI Ha CNeKTP JIOMHHECIEHIMH ypaHWJIHHTpata ()| 
CnekTp MIpHMucbhIBaeTCA 2JIEKTPOHHOMY Tepexoly B HOHE ypaHHwia, Ha KOTODBII| 
HakJlabIBaloTCa KOeOaHuA Tpynmbt O — U — O, a Take komeOaHHa KpHCTal | 
aimueckohH pemerTkH. OfHako HaJiMunHe HOHa ypaHHJia, MO-BHJMMOMY, ABJIAeTCS) 
HeJOCTaTOUHbIM YCJIOBHEM NOABJICHHA XapaKTepHOH [WIA YypaHHJIOBbIxX covel| 
CTpyKTYypbI clekTpa soMMHecueHuMH. Tax, B. E. Popyon (?) yKa3biBan Ha OT 
CYTCTBHE JIKOMHHECICHUMH YpaHHJIHHTpaTa, MOJIHOCTbIO JIMIWeCHHOTO KPHCcTaJ} 
JIM3alHOHHOH Bomb. Kam u Tv6cou (°), nosyuuBume ocoOeHHO 4MCTHIe OOpasiib! 
Oe3BONHOrO YpaHHJIHHTpaTa, OTMe4aIH O4eHb CaOyio JIIOMHHeCIIEHIHIO M0.) 
polka couM, HaOuoqaemylo mMb Mpu 90° K, He yeaa, oMHaKO, STOMY BOI 
pocy cmeljvasIbHoro BHAMaHHaA. B mpoTHBonomoxkuHocTp uM, A. H. Cesuenko | 
B. M. Byopeuxo u T. B. Kopauesa (*), a no3qHee JI. B. Bononpxo u A. H. Ces4 
ueHKO (*) IIpHBOMAT JMCKPeTHHIM CNeKTP JIOMHHECHEHUMM Noporika GesBoqHOrO' 
yYpaHHJIHUTpaTa, B KOTOPOM Me@xXK ly OTCJIbHBIMM JIMHHAMH COXpaHsAeTCA XapaK-4 
TepHbIM JIA YpaHMMOBbIX COMeH YaCTOTHBIM HHTepBadl. OHaKO STOT pesy/bTaT# 
BbISbIBa€T BOSPaxKCHHA, MOCKOJIbKY MeTO MpHrOTOBJIeCHHA Oe3BOLHOTO ypaHHs-h 
HUTpaTa MyTeM TepMMYeCKOM JerMApaTalMH KPHCTaJOrM~paTOB B BaKyyMe,|} 
TIPHMCHABLUIMHCA B YKa3aHHbIX paOoTax, He ABJIAeTCA YOBJETBOPHTebHbIM.| 
Tlosyyaemana TakHM OOpa30M COub BCera CHIbHO 3arpa3HeHa MpokyKTaMH ee 
YaCTHYHOFO pa3sJIOXKeHHA, Ha YTO HEOAHOKPATHO yKa3bIBalOCcb paHee (?, °). Ilo-3 
HOOHO OesBO,HOMY ypaHHHUTpaTy (”, %), GesBoqHBIe ypaHumcyabdaT (7, %, 7) 
HM ypaHWIXJIOpuy (M0 HalwHM JaHHbIM) Tak2%Ke He HMEIOT XapaKTepHOrO WIA ypa-4 
HHJIOBBIX COJeH JMCKpeTHOTO CMeKTpa JNOMHHeCIeHIMH. 

C pyro cropousi, cormacno M. ®peliman u Llaxtpeny (§), M. @pefiman 
uP. @peliman (°), a Takxe BomogzpKo u Cepyenko (*), KOOpAuHallHOHHBIe coe-) 
AMHEHHA ypaHWJIHUTpata C alleTOHOM, STHJIOBbIM SPMPOM, AHOKCaHOM, HUTPO- 
MeTaHOM H ApyrHMH MOJIeKYJaMH APKO JIOMHHECIMPyloT pH TemMepaType x*KuI-} 
KOrO BO3yxXa H HMelOT CTPYKTYPHbIM CMeKTp, TOHKaA CTPYKTypa Mosoc KOTO-! 
poro, oOycioBjeHHad KpHCcTasIMdecko pellleTKoii, usyyanacb B nNocmeqHel) 
paOote. 

Takum 06pa30M, MOxXkHO IIpeANONOMKUTH, TO HaIMUHe CTPyKTYpHoro cnekTpal 
JIOMUHECHEHIMH He €CTb CleludHyecKoe CBOHCTBO KPHCTaJJIOTHApaTOB ypaHui-' 
HMTpaTa, a Ckopee ABJIAeTCA CIeEACTBHeM Oosee OOuero ABIeHHA—KOOpMHa-| 
WHH y HOHA ypaHWla MOJIeKYJI-aeHIOB. 

B nactosuje padore u3yyaslach JIOMMHeCHeHUMA Kak OesBOMHOrO ypaHMa- 
HMTpaTa, TaK W HEKOTOPbIX efO KOOPAMHAIHOHHBIX COeqMHeHHM Cc pa3qMUHbIMH 
AaMeHAaMu C WeJIbIO BLITCHeHHA BJIMAHHA KOOPAMHAH HM CBOMCTB MOseKyJI-al- | 
J€HOB Ha CHeKTP JIOMMHeCHeHILMH. Bbw MOuIyYeHb! CHeKTPbI JOMMHeCIeHIMH | 
MMKPOKPHCTaJWIMYeCKHX MOPOWKOB CJICYIOWMX KOOP/MHAIMOHHbIX COeHHeHHE | 
ypanuinutpata: UN-2H,0, UN-3H,0, UN-6H,O, UN-nNH;, UN-2C,H,N, 
UN-2(C,H;).O, UN -2(C,H,).O, UN-2(C,H,Cl),0, | UN-20(CH,),O, | 
UN - nC,H;OH, UN-2CH3;CN, UN-2C,H,;NO,, UN-2CH,NO, UN-2NO,, rue’ 
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IN AJA CoKpaitlenHa oOosHayaeT UO;(NOs).. Bai u3yueHbl TakyKe CMelIaH- 
I€ KOMIeKcbl cocrapa UN-2H,0-2(C,H;).0 u UN-2H,0-2NO,. Bespoguniti 
PaHHJHMTpaT Obl MpHrOTOBJeH cnocoboM, Koroppili onucam Pv6con u Kan (cay 
0 peakttun UO; + 3N,0,—> UO,(NOs;).-2NO, + N,Os. TlonyyeHHoe KommleKc- 
oe coejquHenue UO,(NOs).-2NO3 3aTem pa3uiarasiocb B BakyyMe (1075 mm pr. cr.) 


17 19 19 3 20 2) cm ~* 


v 0” —_—_— 


Puce. 1. ‘CnekTpsl MOMHHeCHEHUMH KOOPAHHAMHOHHEIX coeqMHeHH ypa- 
HumHuTpata. 1—UN-2C;H;N; 2—UN-2(C,H;)20; 3—UN-2CHsCN; 
4— UN-2C,H;NO,; 5 —UN-2CH3NO,; 6—UN-2NO,; 7 — UN 


pu 165°C c o6pa3oBanvem UQO,(NOs),. [lepewnceHHble BbILe KOMIVIeKCHBbIe Coe- 
WHeHHA Obl MOMyyeHbI WIM KOHJeHCallHeH Ha Oe3BOJHbI . ypaHuJHUTpaT 
apOB BelilecTBa-ajyeHa B BaKyyMe, WIM (KOrgqa 93TO OblWIO BO3MOKHO) 
[ACbILNCHHEM COOTBETCTBYIOUIMX OpfaHHyeCKHX XKUAKOCTeH OesBOAHbIM ypaHW- 
HATpaTOM H MoOCwefylolleH KpucTaM3alMel W3 MepecbILIeHHbIX PpaCTBOpoOB. 
DMeulaHHbie Kommuiekcbt UN-2H,0-2NO, u UN-2H,0-2(C,H;),.0 6pm mpu- 
‘OTOBJICHbI MeTOJaMu, OMMCaHHbIMH B (3,2°). 

_-CocTaB MOJIyYeHHbIX KOMMJICKCHbIX COeJHHCHHH KOHTPOJIMpOBaJICA onpese- 
I€HHeM COJepxKaHHA ypaHa Mu BObI. JIoMMHeCWeHUMA BOSOyxKMallach pTyTHOH 
tamnolv IIPK-4 uepes cBeroduabtp YOC-4. Ilpumensanacb Kak cororpaduue- 
‘Kad, TaK MW MoTooIeKTpHyuecKkan pervcTpalluA CMeKTpOB Ha CHeKTporpade 
ACII-51¢ mpucrasxoh P3SII-1. Bee cnexrpb! OMHHeECIeHUMH ObWIH NOyyeHbI 
IpH Temmepatype 77° K. Uccnenopanach KoneOaTeIbHad CTPpyKTYpa 3IeKTPOH- 
4oH MOJIOCbI KOOpAMHUpOBaHHO"O KaTHOHA 6e3 paspellieHuA Oovlee TOHKOH CTpyK- 
rypbl, OOyCJIOBJIeEHHOM KpucTadMuecKOH pemeTKoH. MccneqoBaHHble oOpasibl 
Je3BOJHOTO ypaHWJIHHTpaTa He OOHapyXHJIM CBeYeHHA MpH KOMHATHOM Temie- 
paType HW OYeHb C1a60 JOMHHecUMpoBasn mpu 90° K no cpaBHeHHio C KpucTa- 
moruapatamu. Kak BMHO H3 CIeKTporpaMMbl puc. |, cMeKTp JIOMMHeCIeHIMH 
MOYYCHHOH Hamu Ge3sBoAHOH coumM MpescTaBsaeTr COOoM IWMpoKy!o Moulocy B 
o6acTH oT 4965 no 6100 A c maKkcumymom pu 5455 A, Ha doHe KOTOpOH Hame- 
WaloTCA cyla6o BbIpaxKeHHble MakcHMyMbI. B oTiMune oT Oe3sBOAHOrO ypaHH- 
HMTpaTa BCe MepeuvCJIeHHbIe BBbIIe KOMIMVICKCHbI€ COCAMHEHHA, B KOTOPbIX 
~AICHAMU ABJIAIOTCA SJIEKTPOHOJOHOPHbIe MOJIEKYJIbI, APKO JIKOMMHECIIMp yIOT 
apu 90° K (a wekoropble 43 Hux, Hampumep, UN-2NO2, UN-2C;H;N, UN- 
-2CH2CN, u mpu KoMHaTHO TemMepaType) H MMeIOT XapaKTepHbIM WIA ypaHuso- 
3bIX COVIeH CIEKTP JIOMMHECILCHUMH C pe3KO BbIPAaKeHHOM KOeOaTeMbHOK CTPyK- 
rypolt cnextpa. Hexoropple 43 HUX MpuBefenb! Ha puc. 1. Uacrora KoueOanua 
pe seJIAeTCH B OCHOBHOM HOHOM ypaHHJla H MaJIO 3aBHCHT OT IIpHpOfbl aleH- 
qa. Mickstou“enne mpefcraBsaeT AMMHaKAaT YpaHMJIHUTpaTa, CMCKTP JIKOMHHECIICH- 
luu KoTOporo GeccrpyKTypeH. IIpu Konyencalun Ha OesBOAHLIM ypaHuHUTpaT 
NO, SO2 um napos GeH30v1a Hi WuKMOreKcaHa — BeLIeCTB, KOTOpbIe He OOpasyoT 
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c UO2(NOs)2 ycrouunMBblx B BaKYYMe KOMIVICKCHBIX COeIMHEHHH, HadsMOaocE| 
paBHOMepHOe YMCHbIeHHe HHTCHCHBHOCTH CBeYeHNA Oe3BOMHOTO YpaHHJHUTpa: 
Ta npu 90°K, a B HeKOTOpbIX ClyYaAX JIOMMHECIEHIAA OTCYTCTBOBAaa MpakTH:| 
yeCKH MOJIHOCTbIO. | 

Viz pcero cka3aHHoro CulekyeT, YTO HEOOXOZMMbIM YCJIOBHEM BOSHAKHOBeHAA) 
XapakTepHOlt Jit YpaHHJIOBbIX COeAMHEHHM CTPyKTYpbl CNeKTpa JIOMHHECIICH- 
WMH ABIAeTCH KOOP/MHAalMA Y HOHA ypaHWia 9/IEKTPOHOMOHOPHbIX MOJIe€KYJI C 
OOpasoBaHveM JOCTaTOUHO MPOUHbIX COeMMHeHUH. 


T a6 We aoe 


ConoctaBsieHHe MaKCHMyMa HHTCHCHBHOCTH B CIeKTpe JIOMMHECIeCHIMH KOOPAHHAILMOHHBIX 
COeHHEHHH YyPaHHJIHUTpaTa C BeJHYHHAMM, XapaKTePH3YIOWMMH 2seKTPOHOAOHOPHBIe 
(OCHOBHbIe€) CBOHCTBa aX eHLOB 


VMndpakpacu. norsony. KomOuHal. paccesH. jj 
Amaxc * KoucTaHTa aco eCAan eto > Rv tue 
Ammeuy, mare Te  % (4) ae, % (23) y -% 04) 
NHg 18850 40-5 2150 
CsH;N 18970 8. 10-8 2300) we 
C,H;OH 19150 AQ-10 
(CyH5)20 19850 {0-46 12,0 lea 4,2 
O (CHe),0 19800 2-10-38 4,2 
(CH3)2CO 19800 Dd mes @ 8,0 3,8 
CHsCN 18950 
CsHsNO2 19800 4.410725 oil 
CHs3NO, 20000 Zeit, 
NO, 20270 
CeHe ead 2,9 2,5 4,7 


CeHi2 Fa 


Cnelyet TakKKe yKa3aTb, 4TO B CN€KTPaX JIOMHHECICHIMH H3YYCHHBIX KOM- 
WIEKCHBIX COCMMHEHHH (3a HcKHOUeHHem UN-2Ce6H5sNOz) na6mtoqaeTcsa 3aKOHO- 
MepHoe CMeleHHe MaKCHMYMa HHTCHCHBHOCTH CBeYe€HHA B CTOPOHY MeHbILMX 
yYaCTOT TIO Mepe yBeJIHYeHHA JOHOPHIX CBOHCTB MOJIeKYJI-aieHtos. Anasoruu- 
HbIM OOpa30M MpOHCXOJHT CMeLLeHHe KOPOTKOBOJIHOBOH MOJOChI CNeKTpa JIOMH- 
HeECILCHILMM, MOsIOx%KeHHeE KOTOPOH B H3BeECTHOH Mepe XapaKTepH3yeT BeHYHHY 
YHCTO SJIEKTPpOHHOrO Mepexoyza. B tTa61. | npHBeseHo NosomwKeHHe MaKCHMyMa 
MHTCHCHBHOCTH B CTPyYKTYPHOM CNeKTpe JIOMHHECICHIMH KOMIIeKcosB. B Ka- 
ueCTBe XapaKTepHCTHKH JOHOPHBIX CBOHCTB aMeHOB YKa3aHbl KOHCTAHTHI |! 
OCHOBHOCTH HeKOTOpbIX H3 HUX (™). B nocnegxyioulHx cTo6uax mpHBosuTca'}' 
OTHOCHT€JIbHOe MOHHKEHHE YACTOTHI BaJIeEHTHOFO KOJIeOaHHA H BTOporo ObepToHa | | 
rpymnpt OH rugxpokcnscofepxalux Movekys (eHo, MetaHol, OH mnopepx-'}! 
HOCTH), KOTOpad CMellaeTCA B pe3yJIbTaTe B3aHMOJelicTBHA C paccMaTpHBaeMBI- 
MH ajlenydamu (7°""4). Sra BeIMuHHa Tak2Ke XapakTepH3yeT yBeMMYeHHE JOHOp- |! 
HbIX CBOHCTB aJIeHOB. 

@usuyeckuh HHCTHTyT H XHMHUECKHIi HHCTHTYT Tloctynuao 


JlenuurpaycKoro rocyfapcTBeHHOrO yHHBepcuTeTa 4 III 1958 
um. A. A. )KqaHopa 
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Joxaxann Akanemuun nayx CCCP 
1958. Tom 120, Ne 2 


PHIHYECKAAH XHMH A 


O. B. KPbIJIOB uh E. A. POKHHA 


O KATAJIATHYUECKHX CBOHCTBAX OKHCH KAJIbBLIUA 
(II1pedcmasaexo. akademuxom C. H. Boavdkosurem 2 I 1958) | 


HeckoJIbKO JleT Ha3afl HaMH ObIIO OOHApy2xeHO CHJIbHOe KaTaJIHTHYeCKOe 
eHCTBHe TBepAbIX OCHOBaHHH — OKHCeH HM TuApooKuceli MeTaJJIOB BTOpOoli 
rpynnpi: CaO, Ca(OH)z, SrO u BaO no orHowenuto kK eruypHpoBaHHio H30- 
iponusoporo cnupta (1,”). Torga xe yKa3biBaocb Ha MaJlyl0 H3Y4eHHOCTD 
feTepOreHHOrO IleJIOUHOTO KaTasIH3a. 3a NoceqHee BPeMA PATOM HcCcJeqoBaTe- 
eu Opllo0 OOHapyXHO KaTaJIMTHYeCKOe JeHcTBHe TBEPAbIX OCHOBAaHHH: OKHCeli 


° MM pm cm 
MM pm.cm S&S rs 
Pinas iS 8 
05 ° Q5+ + N) 
| 04 ‘ 04 
| 360 
a : a 
g2 qual Ra? 
OIE a o 330° 
0 100° 
0 
40 60 120) mu. 40 80 120 mun. 


Puc. 1. Kuneruueckue kpupble yerugpuH- Puc. 2. Kuneruueckne kpHBble 7erus- 
PpoBaHHA H3OMponNAoBoro cHupTa B ay- PpHPoBaHAsA WuKMorekcana Ha CaO mpu 
cop6upoBaHHOM Ccioe Ha CaO 350—450° 


ruapookucent (3,4), raapugosp (°), amugos (°*) amKoromsTos (°) ulesOUHBbIX 
MeTAJIJIOB. 

_ Tlpenerapaaer wWHTepeC H3yYHTb 3aKOHOMePHOCTH UlelOUHOrO KaTau3a, 
DTJIMUHA ETO OT KACMOTHOFO H OT OKUCJIHTeCJIbHO-BOCCTaHOBHTesIbHOrO. B HacToA- 
Ile paOoTe u3yyaiHch peakIMM JervpupoBaHusA WHKJIOTeKCaHa, pasJIOKeHUHA 
MB30MponMOBOrO CNHpTa HM TrHApasHHa Ha OKMCH KaJIbILHA. 

 Okucb KasbiuaA Nosyyanacb Jeruf~patauneli Ca(OH)2 mpu 600° B Bakyyme 
1B TOM »Ke cocye, B KOTOPOM H3yYaslacb KaTaJMTHYeCKad peakuuA. JIA OMbITOB 
NO pa3JIo%KeHHIO WHKIOreKCaHa H PHpasvHa ee Obl B3ATO 2 I, AWA OMbITOB NO 
jpasioxkeHuio HsomponusoBoro ciupta | r. Tlopepxxocrh CaO, onpesetennasn 
iio afcopOuun x-renrana, 48,5 m?/r. Pasmoxmenne w30-C;H7,OH u NH, usyya- 
WIOCb B alCOpOHPOBaHHOM cvJloe, pasviomeHve CsH);,—B BaKYYyMHbIX cTaTHYe- 
CKUX ycnoBNax. IIpokyKTbl peakWMH aHaJIM3HpOBaJIMCb BbIMOpaKHBaHHeM. 
‘Kpome Toro, JOMOAHUTeIbHBIM aHaHs Ha He NpoBosusicaA NponyckaHueM ero 
Mepe3 MalwlaqveBbld KalHJiap. 

| Ha pune. | mpupeyenbl KHHeTHUeCKHe KPHBbIe AerHApHpOBaHUA H3OlNpomH- 
JIOBOTO ciupTa B alcop6upoBaHHom cuioe upAx 100—200°. KonuuectBo Jecop- 
Oupyemoro Bosopoya npn 180—200° papno kovsmuectBy ateTtona. IIpu Oomee 
HU3KHX TemMMepaTypax — Bogxopogza Ha 10—20% Gombe, YeM alleTOHa. ITO 
OObACHACTCA CHJIbHOM acopOunel aleToHa Ha CaO. M3yuenne ee Noka3aul0, 4TO 
ajcopOvpoBanuplit mpu 190° aleToH MOMHOCTHIO CHHMaeTCA OTKAYKOH Mp TON 
*Ke Temilepatype, mpu 100° orKayKa CHHMaer JMUIb 4% aueTona. Agcopounn 
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He B ycmoBuax OMmbITa OOHapyxKeHO He Obllo (oHa MeHblue 0,1% s3anomHeHHAl 
Tlpoxyxkt Jeruypatauun coctapiam 10—20% oOujero KoMYeCTBa MpOLyKTC 
peakituu. Bocnpou3BoqMMocTb B Mpeseax OHO CepHu ONBITOB ObWIa yAOBI} 
TBOPUTeMbHON. OHAaKO Mocue MpoBeeHHA OKONO 20 OMITOB B CTaHAAaPTHBIX YCJI 
BHAX, IpHueM MocseqHHe U3 HX MpOBOAMIHCh MpH HusKO (75—100°) Temmepiy 
Type. HaGuOJalacb “akTHBalluA» — YBeJIMYeHHe CKOPOCTH JerHApHpoBaHHA Fi 


15 MM pin. cm. 00” 
y 05 
10 
® | 4 430° 
e g3 ° 
ia) oe 150 400 
0 a of 50° 
f4 15 to 0 
Y, 19° ——~ 40 80 120 man: 
Puc. 2. 3apucumocts lg k or 1/T aaa Pue. 4. Kuneruyeckue KpHBbIe pa3sloxe-— 
neruypupopanua CgHy. Ha CaO HUA rugpasHHa Ha CaO B aycopOupoBaH- 
HOM cJIoe 


20—30%. Kunernuueckuve KpHBble JerH{pHpOBaHHA H30MpOMHJIOBOrO CHHMpTs 
Ha CaO copsmssatoTca B KOopauHaTax lg p—lg?. BBugzy OnM30cTH HavaJIbHbl 
3anomHeHHi CaO usonponHsoBbim cmupTom (0,236 mmoua/r npu 100°, 0,225 -} 
mpu 150° u 0,177 —npu 100°) sHeprun axTuBaunu E JernipupoBaHHa us 
C3sH;,OH MoxkuHo ObiIO ONpedeIMTb MyTeM COMOCTaBJICHHA JIOTapHMOB BpeMme} 
NOCTHXKeCHHA OAMHAKOBbIX NpeBpamienul c 1/T. Sto MaeT pH HH3KHX TemMeps 
Typax (100—150°) penuununi FE B 3aBHcuMOCTH OT 3anomHeHHA 21 —30 kkam/Montl 
npu 180—200° 32—36 kKan/mMomb. Bo3MoxKHO, UYTO STH H3MCHEHHA SHeEprHe 
aKTHBallH CBA3AHbI C MpOTeKaHHeM pa3JIOXKeHHA Ha THApaTHpOBaHHOH NoBepx 
HOCTH pH HH3KHX TeMMepaTypax HM Ha unNcTOH CaO npn BEIcoKHX. B nomb3 
STOTO IIpeMNO0%KeHHA TOBOPHT UW «aKTHBallNA» CaO pH HH3KHX TeMMepatypark 

Jlernapupopanue WuKJoreKcaHa, KaK MOKa3bIBalOT KMHeTHYeCKHe Kp 
BbIle Ha plc. 2, WIA HavasIbHOTO JaBseHHa CyH,.0,2 MM mpoTeKaer c yJOH 
JI€CTBOPHTeIbHOH cKopocTbio mpH 3800—450°. I]pu stom HayambHOM jae 
JIGHHM WHKIOreKcaH aycopOupyetca Ha CaO, m0 JaHHbIM aCOpOWHOHHBIX u3Mé 
peHui Ha Becax Mak-Boxa, npu 300° B KonnuectBe 0,044 Mmon/r, mpu 350°- 
0,030 mmou/r, T. e. OHA MosIeKyia C6H 2 MpHxogutca Ha 300—400 A? nopep» 
HocTH. Bex3ou alcopOupyetca B STHX YCJIOBHAX B elle MeHbILMX KOJIMUeCTBAaX 
AjcopOunsa 3akaHunBaetca OBICTpO, MpH OTKauKe acopOupoBaHHble KOHUE 
cTBa ylansiorcs. [Ipn TakHx 3aNOJIHeCHHAX aCOpOWMA KOMIOHEHTOB He Mpenst 
CTBYeT peaKI[MH HM KHHETHKa ee MOMYHHACTCA 3aKOHY NepBoro nopsxaKa. SaBr 
CHMOCTb HavaJIbHOH CKOpOCTH peakUHH OT aBJIeHHA WHKJOrekcana — TaK% 
JMHeHHad. Komnuectso He B MpoyKTaxX peakUHH pH TemnepaTypax 350- 
400° cocrapnseT 52—59% (B pa3HBIX onbiTax), mpu 450° 69—74%. Boc 
MpOH3BOAMMOCTb pesyibTaToB xopoiwasn. Tlocne cepHuH npoBeyeHHBIX OMBITO 
(12 onprros npu 300—450° nH pyay = 2 MM) MakeHHe CKOpOCTH CocTaBIANO BCer 
o—8%. 

Ha puc. 3 nocrpoeHa 3aBMCHMOCTb JOrapHdpMa KOHCTaHTEI CKOpocTu mex 
BOrO NopsayKa pasoxwKeHHA WHkKNOreKcaHa Ha CaO or 1/T. Sueprusa axTuBaln 
NerHApHpOBaHHA, BLIYHCIeHHaA 0 STOH MpsaAMoi, paBHa 30,5 KKaa/Monb. ST 
3HaUHTeIbHO Bbllue, vem E eruspupoBanus CgHy2 Ha MeTasuax, H 6IM3KO | 
3HaYeHHAM, HaeHHbIM BawanyuHbim u Bpycoppm (?°) a Karanom nu ®angzo: 
(**) Ait HerHApupoBaHusa WuksoreKcaHa Ha Cr2Os. Ilo JaHHBIM 9THX aBTOpOB, H 
OKMCHBIX KaTaJIM3aTOpax, B OTJMUME OT MeTaWIOB, BO3MOXHO O6pas0BaHH 
WHKMOONePHHOB WH WpolykToB KpekuHTa. Ham aHHble TakxKe MOKa3blBaiol 
4TO CTEXHOMETPHYeCKOrO pa3sOKeHHA C,Hy. Ha CsHeg-+ 3H. we HaOmtomaeres 


334 


Hekoropbie KMHeTHYeCKHEe KPHBbIe paslO%KeHUA Tupasuna B ascopOupo- 
AHHOM CJloe Ha CaO npn 50—200° npupezensi wa puc. 4. AktuBHocTh CaO no 
|PHOWCHHIO K pa3JlO%KeHio PMpasnHa HeycTOHuyHBa HW KOMeOaHHA aKTMBHOCTH, 
}PH MOBTOPHOM MpOBeeHHH OMbITa B OTJCJIbHbIX CyYaAX PocTuramH 2O—25%. 
MpOWyKTax pa3JIOHKeHHA OMpefesAcA amMMuaKk (OObeM Ta3a, KOHJeHCH- 
i IOWMHCA B YKMKOM a30Te), KOJIMYECTBO KOTOpOrO usMeHAmOcb oT 11,1% npH 
}00° yo 20,4% mpu 200°; Bogopog (HeqoKoHAeHcupyiouluiica ras, Npoxo,amut: 
epes Pd-kanusiap), coflepxaHve KOTOporo MaJlO H3MeHAIOCb B 3aBMCH- 
OCTH OT TeMlepaTypbl, KOIeO/IACh B Mpegemax 46,8—55,7%, u a3or (ocTaTouHbIi. 
ReKOHJCHCHpyloulMiica ras) —oT 31,1 no 35,5% mpu Temmeparypax 100 — 
00°. Takum o6pasom, pa3uloxKeHve rufspasuHa Ha CaO mporeKaeT mo TakOMy 
ke YpaBHeHHio, KaK H B pacTBOpax KpelKHX uenouel (*): 


(3 + x) NoHg + 2NHg + (2 + x) No + (8 + 2x) He 
OTMIMUAeTCA OT pa3IOXKeHHA HA MeTaJNAaX MU MOMYMpOBOMHNKAaX, Ha KOTOPbIX,. 


jaK NlOKa3aJIM CleWMaIbHO IpOBeeCHHbIe HAMM OMbITLI, OOpasyeTCA TOJIbKO aM- 
\Mak HW asgor: 


) 


| 3NeH, > 4NH3 + No. 

\MHETHYCCKHE KPHBbIC PasJIOKeHHA THApasHHa B KOOpAMHaTax p—lIgt cnpam- 
{AI0TCA pH Temmepatypax 150—200° u He cnpsamasioTca mpu 50—100°. Pacuer 
apucumocTu £ oT 3alOJIHeCHHA MpMBOLHT kK BelMuHHAaM E, H3MeHAIOUIHMCA OT 
200 no 7400 kan/Momb mpu 50—100° u or 12.000 go 28 000 kan/Momb mpu 100— 
00°. CieqyeT, OfHakO, yKa3aTb Ha Cyry6o OIeHOUHbIe 3HaveHHA S9THX BeIH- 
HH BBUJYy OoubWHx KOeOaHHH akTHBHOCTH CaO. Bo3MoxKHO, YTO pa3Hble 3HEp-- 
AM aKTHBallWv HW pa3Hblli BU, KMHeETHYeCKHX KPHBbIX pasomeHua NoHy Ha. 
#aO Tip BbICOKUX HM HA3KHX TeMMepaTypax Tak2Ke BbI3BaH THApataluel noBepx- 
Hocth CaO mpu Hu38KHX TemMepaTypax BOJOH, KOTOpad MOIVIa CAY2KUTb MpH- 
heCbiO K MCXOJHOMY THjlpasHHy. 

| IIpopezenHoe iccleqoBaHHe MOKa3bIBaeT BO3MOXKHOCTb MpoBeseHua Ha CaO: 
Hipex peakUHH OTILeMIeHHA BOJOpOMa, KOTOPbie IPpMHATO OTHOCHTb K OKHCJIH-. 


is LHO-BOCCTAHOBHTCJIbBHOMY WJIM TOMOJIMATHYUCCKOMY THITYy. M3 sTux peakuui: 
| 


Be — JlerHApHpoBaHve CiIHpTa WH WHKIOrTeKCaHa — NpPOTeKalOoT B TOM 2XKE: 


HallpaBJIeHHH, YTO M Ha IICKTPOHHBIX MOJYMPOBOAHHKAaX, a TpeTbA — pas3vio- 
i eHue TuJpa3siHa — B HallpaBJICHHH, OTJIMYHOM OT HallpaBJIeHHA MpoTeKaHHaA! 
le Ha MeTaJiJlax H NOyMpOBOLHHKax. 
| ConoctTaBjeHHe Cc 6M3KHM OKHCJIOM B MOOo"HOM Nosrpymue 2-H rpynmpl ne- 
| HoaMuecKori CHCTeMbI (THIMYHEIM QI€KTPOHHBIM MOJ1YMpOBOLHHKOM)— OKHCbIO: 
\HHKa (15) noKa3bIBaeT OIH30CTh SHEPrHH aKTHBallWH pa3sJlOxKeHHA MSOMpoMH-: 
OBOrO CMpTa Kak B CTpyeBbIx yciopuax (12—16 Kkaa/Momb Ha CaO, 12—13 — 
4a ZnO), Tak HM B afcopOuMOHHOM csloe (21—36 nu 25—46, cooTBeTCTBeEHHO),. 
IIpoTeKaHve peakI[HH B OJHOM H TOM Ke TeMMepaTYpHOM HHTepBasle TOBOPUT 
ONM3KUX 3HAYCHHAX MpeMZKCMOHEHUMAaIbHOTO MHOXKUTEIA Ro. 

ApTopbl BbIpaxkaror OvlarofapHOCTb usleHy-Koppecnouyenty AH CCCP’ 
). 3. PorHHckoMy 3a pA], WeHHbIX COBeTOB HM yKa3aHHl. 


Uocrynuso 
31 XII 1957 
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Jloxnanm Akagemuu nwayk CCCP 
1958. Tom 120, Ne 2 


PUBHYECKAA XHME} 


E. B. MHJIOBCKAS, B. JI. EPYCAJIMMCKMH wu B. A. AOJITOMNJIOCK 
PEAKUHH CBOBOJHbIX PAXHKAJIOB B PACTBOPAX 


B3AHMOJIEMCTBHE CBOBOJHbIX PAHKAJIOB C BHYTPEHHHMH WH BHELHHM!)) 
JIBOHHbIMH CBA3AMH 


(I1pedcmaeaexo axademuxom B. A. Kasancxum 24 XII 1957) 


Kak 6bluI0 MoKa3aHO (1), JBOHHbI€ CBA3H BHHHJIbHOTO THIIa ABJIAIOTCH SF 
<PCKTHBHBIMH aklelitopaMH CBOOOAHbIX pawuKasos. B HacTosmel paboTe mf} 
BOJATCH JaHHbIe, XAPaKTeEPH3YIOllHe OTHOCHTEJIbHYIO AKTHBHOCTb BHYTPeHH} 
HW BHEIUHHX JBOMHbIX CBA3eH B peaKI[HH B3aHMOJelicTBHA CO CBOOOJHBIMH {| 
MKawiaMH. 

B3auMOReHCTBHe. METHABHOTO CBOOOAHOTO pF 
MuKasa c yraepohopohaMu UNOAHMEePaMH. B kay 
CTBe HCTOUHHKAa METHJIbHbIX CBOOOLHBIX padMKaJIOB HCHOJb30BaJICA MeTHJIeHE: 
TpHa3eH, pacnajlaiouiMHca pH HarpeBaHHH B pacTBOpe NO ypaBHeHHI0: { 


CH3N =N-- NHC,H; —_ CHg3 . + No a oO NHC,Hs. 


CreneHb B3aHMOjeHCTBHA CBOOOLHBIX palKaJIOB C JBOMHbIMH CBA3AMH OI} 
HHBaJlaCb KOCBCHHBIM O6pa30M MO YMeHbINeHHIO BbIXOJla MeTaHa, OOpa3ytou} 
roca MO peakIlHH: 


Ree CA Ree ee i 


(LH — mouekya yrmeBoxopoya), Mo cCpaBHeHHIo C BbIXOZOM CHy, Ha6stonal 
ULMMCA Ip MpoBeqeHHH Mpollecca B cpese HacbiIeHHOrO yruiepozopona. I 
JIYYeHHbIC + pe3syIbTaTbl [WOKa3bIBalOT, UYTO BHYTPeHHAA JBOHHaA CBA 
3HAUHTeIbHO MeHee CiOCOOHa K IIpHCOeAHHeHHIO CBOOOAHBIX paNKaJc) 
yeM J[BOHHaA CBA3b BHHHJIbHOrO Tula. K TOMY Ke 3aKJIOUeHHIO NpHBeNH Ja 
HbIe, MOYYeHHbIe pH H3YYeHHH B3aHMOJeHCTBHA MeTHJIbHbIX CBOOOMHBIX fp) 
AMKaJOB C MOMMepamu (cM. TaOl. 1). Peakyua B 9TOM Cy4ae MpoBozusmach) 
KOHI[CHTPHPOBaHHBIX H3OMPOMMOCH3ONbHbIX PacTBOpaX, MpHyeM B Kauyecr} 
3TaOHa Obl HCMOJIb3OBaH PaCTBOP NOJIHCTHpOsa COOTBeTCTBYIOWeH KOH) 
Tpawun. IIpaxruyeckoe copnafeHHe BeIHUMH JIA MomMCTHposa u HaTypadl) 
HOO Kay4yKa MO3BO/IAeT MpeANONORUTb, YTO MpHCOeMHeEHHe CBOGOAHHIX pari 
KaJIOB K JBOHHbIM CBASAM MOCeAHerO MpoOTeKaeT B He3HAYHTebHOH Mepe. H} 
MpOTHB, JIA CHHTeTHYeCKOFO MOIMU380MpeHa C BbICOKHM COJepxKaHHeM BHM 
HbIX JIBOHHbIX CBAZeH OTMeYaeTCA pe3koe NafeHHe BbIXOJa MeTaHa. 
Hamu ycTaHopieHo, 4TO B HaOyxuleM MowucTHpome, cofepxauem 10] 
H30NpPONHMOeHs0Na, BbIXOM MeTaHa COCTaBAAeT TOMbKO 9%, B TO BpeMa” KI 
B YHCTOM M380MponMsOeH30Ne 9Ta BeMMUHHA CocTaBAeT 49% oT Teopun. Ton 
*KeEHHe BbIXOMa MeTaHa IIpH Mepexoe K CHAbHO BASKUM Cpesam OGycnoBmes 
BO3paCTaHHeM POJIHM MepBHYHOM peKOMOMHAMH CBOOOAHEIX palukKasoB, Op! 
3YIOlMxcHA No peaxunu (1). HlocnenHee noyTBep»xaercs TeM, YTO BEIXOJ, MeTHI 
aHMsMHa (MpoykTa MepBHuHOH peKOMOMHAaLHH) B YHMCTOM pacTBOpuTene paBi 
16%, a B HaOyxuemM MomucTupome 43%. StHM xe OObACHAeTCA NOHMKeHS 
BbIXOa MeTaHa IIpH paciiawe TpWa3seHa B KOHICHTPHPOBaHHbIX pacTBOpaX Kai 
UYKOB. 
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Wa@ asia) 4 


Buixoq MeTana Mp TepMiyeCKOM pa3O2xKeHH MeTHIeHMATpHaseHa B pas/HYHBIX 
yrlepohopoxax (KOH. TpHaseHa 3 Mo. %) HM MOuMepax, comepxKamlHx 34% 
H3s0mpomM6eH30s1a (KOH. TpHasena 15 Bec. % K momHMepy). 
Temnepatypa 110° 


Buxon CH, Buixog CH, 
YrUeBOLOPOLE! B % OT Tlomumepsi B % OT 
TeOpHH TeopHu 

x-ByTaH D4 [lonuctupouw ee 
1-Tenreu * 12 HatypaJbHbli KayuyK 7 
V306yTuseH 8 Ilosmusonpen, coxep»Kamuit 
a-Merusictupon * 0 m0 70% s3BeHbeB 1, 2 y 
2-BytTeu AD os 30 Hu 3, 4 4 


* [laHHble, MpHBeqeHHbie B MpefbiAyuem cooOuenuu (1), nosyyenbt mpu 
pyrux TemnepaTypax H KOHUeHTpalHax. 


| Takum o6pasom, lepexoy K CHJIbHO BASKHM CpelaM TIpHBOAUT K YMCHBbILeHHIO 
(OH SPPeCKTHBHBIX PaUKaJIbHbIX peakUHH. 
| B3auMofeucTBune AUMCTHAWHMAHOMETHABLHOTO 
BOOOMHOTO pawqukaana c 2-6yTenHom. Jia reHepuposanua 
;MMeTHJULMaHOMETHJIbHBIX CBOOOAHEIX paMKaJIOB HCHOIb3OBaICA MMHUTpH 
430H30MACIAHOH KucOTBI. J[aHHble O COeMMHeHHAX, OOHAPYXeHHBIX B Mpo- 
\yKTax TepMHMYeCKOTO pa3sJOXKeHUA JMHATPWJIa a30M30MaCAAHOM KUCHOTHI B 
'-OyTeHe, CBeeHbI B TaN. 2. 


TaOmauna 2 


Bpixoy, MpOAYKTOB TipeBpauleHvA MWAUMeTHJIUWHaAHOMe- 
THJbHOrO CBOOOAHOrO pafsukKasia B cpefe 6yTeHa B % 
or Teopuu. Temnepatypa 80°. Konuentpauna asocoequ- 

HeHHA O MO. % 


Ro TPH SURAR RAs RAM, 
79 3 3,5 2 


(R — paguxan, A — mouexyuta 
yruleBoqopoya). 

M3 9THX JlaHHbIX clefyeT, YTO MpHcoeqMHeEHHe JMMeTHJILHaHOMeTHJIbHBIX 
BOOOJHBIX paMKaJIOB K BHYTPeHHeH JBOHHOM CBASH MpoTeKaeT B OUeHb He3Ha- 
UTeJIbHOH cTeneHu. B ycJIOBHAX MpOBeJeHHbIX ONbITOB YKa3aHHble paMKavibl 
HpeuMyulecTBeHHO pekoMOuHupyior. B aHaJIOrMuHbIX YCIOBHAX, KaK HAMM OblIO 
oKa3aHo paHee (1), AA yruleBOLOpONoB, CoOJepxKallHX BHHMJIbHyIO rpynny, 
DCHOBHOH peakivelH ABJIAeTCA MpHcoesMHeHMe CBOOOMHHIX PaMKaJlOB K JIBOHHOHM 
Ba3u. CpoOofHble pafuKkampt RA-, oOpasyioulMecd B pe3yJIbTaTe AKTOB B3a- 
MOJeHCTBUA MepBHYHbIX patuKasoB R- c 2-6yTeHOM, OTMMYAIOTCA HH3KOH pe- 
AKIMOHHOCHOCOOHOCTbIO. STO BbITeKaeT M3 XapakTepa MpOAYKTOB UX MaJlbHeH - 
ero IpeBpalleHHA, OOpasoBaHWe KOTOPbIX OTBeYaeT CXEME: © 


RA- paaak .) 
\BA* RAL y+ RA_n. (4) 


oequHenuio RAR cuelyer mpumucatb crpoenve AuHUTpHa 2,2’,3,4,5,5'-reKca- 
eTuIayunMnoBoH KucnoTH. IIpoyyKTbl AuCMponopuMOHMpOBaHHA = pajn- 
anos RA- (peaxuua (4)), KOTOpble Ha OTJCJIbHbIe COCIHHCHHA pasjleIMTb He 
yalocb, OXapaKTepH30BaHbl KaK SKBMMOJIEKYJIAPHaA CMCCb HaCHILCHHOrO HU 
@HACbIIIeHHOrO KOMMOHCHTOB. OOpasoBpaHHe HUTPHJIa H3OMACAAHOM KUCJIOTHI 
(RH) c Tem 2Ke BbIXOJOM, YTO MH MIpH MpoBeseHHM peak B Apyrux yrveBoo- 
bomax (1), NO-BHAMMOMY, ABJIACTCA pe3ybTATOM JHCMpOMOpIMOHMpOBaHAA Tep- 
BUYHbIX CBOOOJHbIX paMKaJoB. 
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IKcNepHYMeCHTAALHAA yaCTb 


PasmomwKeHHe METHIMeEHHYATpHazseHa B Pa3saAUN4 
HbIxX CpeQax. OMbITbI C HH3KOKMNAWIMMM yruleBoqopoaMH MpOBOAMJINC! 
B HeOOJIbILOM aBTOKIaBe pu cpequeh sarpyske | r Tpva3seHa (KOHL. 3 Mom. %) 
OnbITbI C HOMMMepaMH MpOBOAMANCb B aMMywax, CHaOxKeHHbIX TyOyCOM H OT 
BOOM, CO@AMHEHHBIM C ra30Bol GiopeTKol. Ilo okoHYaHMM pa3moxKeHHA (8 4ac 
mpu 110°) vepes TyOyc 3aMBaslacb BOMa, HM COJepKHMOE aMIYJIbI MpomapMBasoc) 
lO MpekpaulenusaA BbIJeeHHA «3aCTPABWerO» B MOMMMepe rasa. B onbiT Opasoci 
2 Yr MojMMepa; COOTHOIeHMe BCeX KOMINOHEHTOB MpHBeeno B Taos. |. 

OnpemeseHHe BbIXOJa MeTHJIAHWIHHa MIpH pa3sJloKeHHH TpHvaseHa B U30 
Mponnsi6en30e H B HaOyXIWeM NMOIMCTHpOe MpOW3BOMMsIOCh NyTeM ToceyoO 
BaTeJIbHOrO UCMOIb30BaHHA OpomMHs-OpomaTHoro cnocoOa UM 9KCIpecc-mMe 
Tona Ulerunnuor (?). 

T]ponkykTbh pa3sfoKeCHHA AUHUTpPHAA aszs0uU30MAa 
CNIAHOH KUCNOTH B26yTeHe. 201 AHHUTPHa Pa3JIOXKeHO B AaB 
ToKjaBe B 135 r 2-6yTeHa mpu 80°. Ilocne oTroHKM He BOWeMWero B peaKIMK 
OyTeHa BbIJeIeHbI NpOAYKTHI: 

a) JlunutTpus TerpameTusaHTapHol KucnoTHI 13 r (BEIxon 79% oT TeopHH) 
T. mul. 168—168,5°; aur. 169° (8). TIpo6a cmemenna 168,5°. 

6) Hutrpua usomaciaHon KucsoTE! 0,64 r (BEIxoy 3% OT TeopHH) ompeyeser 
MO OMbIJICHH10 TOJYOMbHON (ppakIUWH, NOJyYeHHOH MpH OTTOHKe Touyoula, npey 
BaPHTeJIbHO BBEMCHHOFO B peaKI[HOHHy!0 CMeCb, OCBOOOKJeHHYIO OT 2-OyTeHé 
WM OT OCHOBHOH MacCbl JMHHTpHJla TeTPpaMeTHJIAHTAPHOH KHCJIOTHI; MocweqHet 
COeIHHeHHe, MpW YCJOBHH HCMOb3O0BaHHA MpHMeCHeEHHOH MeTOJMKH, He OMBI 
aisetca (4). 

B) Opaxuna T. Kun. 25—26°/0,5 mm. Burxon 0,7 r (2% oT TeopHn) 


ds 0,8193° ny 14248. 
Hafimeno %: N 11,19; 11,39; M 118,5. WogHoe aucao 102 


CgHisN(RAH). Batruncneno %: N 11,20; M 125. Wonnoe uncno 0 
CsHisN(RA(_yp). Bpruncneno %: N 11,38; M 123. Wognoe aucno 206. 


r) ®paxuna T. Kun. 102—105°/0,5 mm. d;° 0,9250; nS 1,4620. Burrxo 
0,85 r (3,5% OT TeopHn). 
Hafiqeno %: C 74,27;74,35; H 10,27;10,30; N 14,34;14,45; M 187,5 , 
MR 97,24 
CyoHe oN. (RAR). Brruvcmeno %: C 75,00; AOR N 14,58 M 192; 
MR 57,07 
y) CmomucTal’Heneperousiomulica ocraToK 1,5 r. 
HatigeHo %: N 15,44; M 232. 


Cojlep2kaHve CBA3AHHBIX JUMCTHJIUMAaHOMETHJIDHEIX pawuKasop (m0 % a3orTa: 
6,5% OT MCXOJHOTO KOHUeCTBA. 


VnctutTyT BbICOKOMOJIeKYAAPHBIX CoeqnHeHuit Hoerynuao 
Axajlemun Hayk CCCP 20 VI 1957 


UMTHPOBAHHAA JIMTEPATYPA 


Handbuch der organischen Chemie, 2, S. 707. 4P. Bruin, A..F) Baciwem 
DAKE, CCNA Taletaaly INGon biz Chattiert., Alay INS (Qo). 
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Wornayge Akagemun naykx CCCP 
1958. Tom 120, Ns 2 


PH3IHTECKAA XHMHA 


r. A. MATPHKEEB 


MEXAHHKA TOJIMMEPHbBIX MOJIEK YJI 


(ITpedcmaeaeno axademuxom B. A. Kapeuxroim 2 I 1958) 


1. Paq cbakTos, HaOw0,aeMbIX Ip BaibleBaHuH, ApoOeHHH u MexaHHye- 
CKUX Je*oOpMalWMAX NOJIMMePHBIX BEILECTB, HCTOJIKOBbIBaeTCA TeEOPeTHYECK H KaK 
(CJIEJICTBHE M€XaHHYeCKOTO paspbIBa NOJHMepHBIX MoseKys (1). 

B nociequve rob! SKCHeEPHMeHTaJIbHO OKa3aHO,YTO B pe3y/bTaTe MexaHH- 
|HECKUX PASPbIBOB MOMMMePHBIX MOJeKYW OOpa3yloTCA CBOOOAHbIC MOJIMMepHble 
| paluKabl (MaKpOpayuKaJIbl), KOTOPble MOrYT ObITb HCHOMb30BaHbI B KauyecTBe 
}W€HTPOB pasukanbHow nowMMepu3anun (2, 3). 

| PaspaOarTpiBaioTcA HOBbIe Hay4Hble AMCIUMMIMHbI — MexaHoxumua (3) u 
}®u3HKO-xXuMMYeCKad MexaHHka (‘). 

_ 2. Uneu o MexaHnyecKHx BHYTPMMOJIeKYJAPHbIX HaMpxAxKeHUAX (°) H O Ba- 
JICHTHBIX CBA3AX KaK KBa3HYMpyrux CTep2xKHAX (°) BOSHHKIM JaBHO. 

Ecuim mpeqmooxKuTb, YTO aKTy MeXaHHuecKorO pa3pbiBa MpeslilecrByeT 
cTaqua ylpyroro pacTs»xKeHHA, TO MOXKHO OyeT NPHMeHHTb MeTOJbI MeXaHHKH 
WIA U3YYeHHA JIEMeHTapHOTO aKTa paCTAXeHHA HU pa3spbIBa MOsHMepHO Mouie- 
ikybl. M3pecTHo, uTo nepBad cTayMa pacTaKeHHA THOKOH mMowMMepHOl Mosie- 
KYyJIbI TOM JeHCTBHeM BHEeINHHX CH NpesctaBlaeT coOoli ee BbINpAMeHVe 
IBCJIECTBHE H3MCHCHHA KOH(UrypallHW MOVJIeKYVJIbI, NPHBOAAWee K YMeHbIIeHHIO 
SHTPOMHU CHcTeMbI. CpeqHe-cTaTHCTHYeCKOe 3HaYeHHe MOLYyJIA yUpyrocrTu (as) TIpH 
| xonburypaitono-sHTponuiiniotiy jepopMaulnu VeaIM3MpOBaHHOH yrsieBoopo- 
HOH MOJIMMepHOH MOVIeKYJIbI MOXKHO OLCHNTh BeMUMHON NopsyKa | -10°° yuH/cBa3b 
1). Ja PopMaJIbHOH OWeHKM H3MeHCHHA SHEP MOVJIEKYJIbl pH MexXaHHye- 
cKO jecdbopMalluH WerecooOpa3sHO BBeCTH NOHATHE «yeJIbHaA MIOTHOCTb 9HeEp- 
oe (Zs), PACCUHTbIBAeMOe KaK YAaCTHOe OT eJIeHHA paOOTbI pacTH»KeHHA Ha 
0Ob€M pacTArHBaemMoro y4uacTKa MOVIeKyJbl. Y WeJIbHaH WJIOTHOCTh SHEpruu pH 
KOH(purypallMOHHOH ecbopMallwH He BeMKa M cocTaBssAeT gs—~0,05V, Kas/cm’, 
irge V,— paOora pacraxenua B Kas/Momb. IIpu Vs; nopagka 200 xKaa/Moub 
g;—~10 kan /cm?. 
| IlocrymmpopaHHoe yupyroe pacTs2KeHHe NMOJMMepHOM MOJIeKYJIbl, MpOHCXxoAsA- 
Wee 3a CUeT PaCTH>KCHHA BaJICHTHbIX YIJIOB HW BaJICHTHbIX CBAZeH, MOXKET OCy- 
Imecranatics TOJIbKO TlOC1e MOHOFO BbIMpAMJIeHHA MoseKyJibl. Ec MpHHsITb 
|WIMHy MOMHOCTHIO BbINpAMJCHHOH MOJIeKYJIbl 34 C(MHULY, TO MOMYyJIb yipyro- 
KcTH (a@,) B HavaJbHOH cTayuM ynpyroro pacTaxKeHHA yrueBOOPOMHOK NosMMep- 
or ileMOUKH B OYeHb PpyOoM MpHOJWxKeHHH OWeHHBAaeTCH BeJIMYMHON MOpALKa 
H2,5-107? yuu /cBa3p (°) wm 5,6-10°° qun/cBa3p (”). [Ipu ampokcumaunn 3a- 
iBacumocTH Hanps2KeHua (c) OT yAMHeHHA (¢) 3aKOHOM TyKa, NopaoK mpou- 

octu C—C caa3u rpy6o olenupaerca BemuunHol 5,7-104 gun/cBa3b ("). 
Ilo namemy MHeHHIO, STM JaHHbIe MO OWeHKe X%eCTKOCTH UH, OCOOeHHO, Mpou- 
HHOCTH TOJIMMepHOH MOJICKYJIbl CHJIbHO 3aHW2KeHbI, TaK KaK OHH He YUMTbIBAIOT 
CYILeCTBeEHHOrO YBeMYeHHA HaKJOHA NOTeHILMaIbHOM KPHBOH MO Mepe pacTs- 
WKEHUA KOBAJICHTHOM CBA3H HM pOJIb Apyrux daktTopos. MoxHo mpeAnosoxKUTH, 
HITO TIOpAOK 3HaveHHA MO,yA paBeH @,—~7 — 12-10°% yqunH/cBa3b; Torga 
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rIpounocTh C—C cBsi3H MOXKHO OMeHUTS BeMYMHON NopsyKa 0,2-10° JIMH/CBASb*, 
a OTHOCHTeIbHOe yIMHeHMe pH paspbiBe (ez) OKaxKeTcA He MeHee 0,2—0,3, 
HesaBicHMo OT 3HaueHHA MapaMeTpoOB MeXaHHueCKHX CBOHCTB, MOTeHUMaJIbHasa 
9Heprua, HakamiMBaeMad Ip YUpyrOM pacTaxKeHHH, OJPKHa ObITb COH3MepH: 
Ma C BeJIMUMHOH SHeEprud JUCCOlMalMM KOBasIeHTHOM C—C cBsa3u (Vo), Tak Kak 
IIpH paCTAXKeHHH JOJMKHO ObITb OOecMeyeHO paCTHKeHHE BCeX BaJICHTHbIX yT- 
JIOB MW BCeX BaJIeHTHBIX CBA3eH, OOpasy!OulMX MOueKyJIApHy!0 Wenouky. Y eb: 
Has IJIOTHOCTh 9Hepruad pH yupyroM pacTaxKeHHH (g-) OUYeHb BeJIMKa M CO- 
cTaBlaeT g-—~54V, Kan/cm?, rye V,— paOora pacTaxKeHHx, B KKaul / MOJIb: 
upu V,=20 KKal/MOuIb ge WMeeT 3HaueHHe Nopsyka 10% kam/cM?’, T. e. He 
Ba NOpAyKa OOJbme, FEM IpH KOH(HrYpalHOHHO-SHTPONMHHOK ePopMalnn. 
TakKOB BbIBOJ, ABJIAIOULMUCA CJIeCTBHeEM paClpOcTpaHeHHA OCHOBHBIX TOJIO%Ke: 
HHH MeXaHHKH Ha paCCMOTpeHHe ABJICHHA MeXaHH¥eCKOrO pacTAKeHHA niovtH’ 
MepHOH MOJIe€KyJIbI. | 

3. Yupyro pacTAHyTy!o MOJMMepHyt0 WeNOuKY MOXKHO paCCMaTPHBaTb B Ka 
yecTBe KBa3HyMpyroro CTepxKHA, COKpalilalouleroca MIpH YMeCHbUIeCHHH BHEeLI 
HerO BO38eHCTBHA CaMOMPOM3BOJIbHO 3a CUeT HaKOMJICHHOM IIpH pacTA*KeHHur 
NOTCHIMaIbHOH 2HEPrHH HW COBepliaroulero Mp STOM paOoTy MpOTHB BHeIWHH) 
Cu. STOT mpowecc okaxeTca OOpaTHMbIM, eCJIH He OyeT MpOABJATHCA BOSOYAC 
J@HHA (AKTHBAILMH) BaJIeHTHBIX CBA8CH HM He MpOW30HMeT XHMHYECKUX TIpeBpa 
menuii. OnHako OjlarojapA 3HaYHTeIbHOMY YBeIMYeHHIO BHYTPeHHel ZHEprUl 


pH YMpyroM pacTaxKeHuM BaJIeCHTHbIX CBA3Ci BePOATHOCTh BOs6yxKJeHNA — 


AKTMBalHH CBA3e€H JOUOKHA ObITb BeJIMKa; BPAX JM MpHxoUTca COMHeBaTBC! 
B CTaTHCTHYCCKOM XapakTepe STOrO adpekta. CremeHb akTHBallMH Mp paspbIBi 
yupyro pacTAHYTOH MOJMMepHOH MOJIeKYJIbI OJOKHa ObITb OCOOeHHO 3HaUdH 
TeIbHOH. M3BecrTHbl NOMbITKH 9KCMeCPUMMeHTAaIbHOM OWCHKM BeMUMHbI 9HeEprHt 
M@XaHHyecKOH akTHBalluH Oe3 TeopeTHYecKkorO paCCMOTpeHHA 3sIeMeHTapHOrt 
akTa paCTAKeHHA HW pa3pbIBa MOMMMepHOH MovieKyubI (7°). 

4. Jl Me€XaHHKH NOJIMMepHbIX MOJIeKYJI PYHAAMeHTaJIbHoe 3HaYeHHe Mee . 
paccMoTpeHHe SJIeMeCHTapHOrO akTa pa3pbiBa YIIPyro HallpA2KeHHOH MOJIMMepHo- 
MosleKyubt. TepModMHamMuueckoe paBHoBecHe yipyro pacTAHyToH mMoueKysJap 
HOH IWeMOuKH OOYCJOBJIGEHO COOTHOUIeHHeEM YIMpyro HallpsA%xKeHHOFO COCTOAHH: 
MOJIEKYJIbI H eHCTBHA BHEIUHHX Cu. [IpH MexaHHyecKOM pa3pbIBe IeNOUKH, T. € 
IIpH HapylWeHHH WesOCTHOCTH XOTA Obl OMHOH CMHCTBEHHOH ATOMHOH CBA3H 
COCTOAHHE TEPMOAMHAMHYECKOLO PaBHOBECHA OJHOBPeEMEHHO C pa3pbIBOM KOBa 
JICHTHOH CBA3H OyeT HapylIeHO BCJeNCTBMe HCKIIOUCHHA BOSMOXKHOCTH BHEILL 
HerO M€XaHHUYeCKOPO BOSAEHCTBUA Ha MOJIEKYJY. 

J\A OM€HKM COOTHOWeHHA PaOoOTbl BHEWHHX CHJI Ha ypyroe pacTs>xKeHy' 
MOJI€KYJIAPHOH WeNOUKH MW Ha OOpas0BaHHe MakpopajMKaJIOB Mp MexaHHyeE 
CKOM pa3pbIBe JOCTATOUHO yUeCTb YNCIO BaJICHTHBIX CBA3eH (1) y pacTaHyTo' 
MOJIeKYJIbI. EcuiM MOMYCTHTb, YTO PaspbIB MpOH30HAeT MO MecTy OHO U3 Be 
JICHTHBIX CBAZEH, TO OTHOCHTeEIbHAA JOJIA paOOTb! BHEIMHUX CHI Ha OOpasoBaHH 
ByX MakpOpagMKaJIOB OKaxXKeTCA OUCHb He3HaYHTeJIbHOH, TaK Kak COCTAaBY 
Jib 1/n vacTb OOmleH paGOTH pacTAKeHUA MOVJIeK YJIbI H3 1 3BEHbEB. STO BaKHC 
OOCTOATEIbCTBO HEOOXOJMMO YUHTHIBATh HE TOJbKO Ip TeopeTHuecKOH OeHK 
paOoTbl OOpasoBaHHA MakpopayuKaJOB, HO TakxKe H Ip OleHKe Bes MUMHEI NC 
BePXHOCTHOM SHEPrHM pH OOpasoBaHHN NOBepXHOCTH pasyela BCcyyae pac 
pbipa MouMMepHoro Tea (1%), 

SuepruA, HaKOMIeHHAaA IPH YNPYFOM pacTsxKeHHH MOJIEKYJIAPHOL WenoUKY 
OUCHb 3HAUMTeIbHa HW OHA OKaKeTCH TeM OOuIbINeH, YeM OMKe TO BeMMUHMHE pé 
OoTa pacTAxKeHUA CAHHHUHOM BaJIeHTHOH CBA3H K 9HeEpruM AMcconManHH C - 

‘ 
i 
*IIpunumaa cpeque-spekTuBHoe ceyeHHe (Sp) NOJIMMepHbIX MOWIeKYy JI paBHbIM 25-10-16 om 


a . 
NOJIy4YaeM COOTBETCTBEHHO 3HayYeHHA MOAyNA ynpyrocta E, = -* ~ 3,5-108 xl /cm? uw ne 


So 


o 
lipaKeHHuA MpH paspplpe f, = = = 0,8-10° KI /cm?. | 
0 
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|C-cpasv. J\id TOUHOM OWEHKU 3HAYCHA YCJIbHOL NOTHOCTH 9HepruH Teper, pas- 
PpbIBOM MOJICKYJIbI 3HaHHA CpeHeH BeIMUYHHbI SHEPrHU AMCCOMMalMN OKAaKercaA 
HeMOCTaTOUHO, H3-3a MpOABJICHHA KOJeOaHHH SHEPrHM BaJICHTHbIX CBA3e, KO- 
|TOpbIe AOJVKHbI NMONWHHATDCA CTATHMCTHYeCKMM 3akOHOMepHOcTaM. TlosTomy 
MpOUHOCTh YMpyro-pacTAHYTOH MOJIeKYJAPHOH WeNOUKH MOUKHa 3aBUCeTb OT 
Bpemenu. [Ip mexaHwyeckoM pa3pbiBe yIIpyro HallpsxKeHHOM MomeKyApHoli 
jenoukKH TepMOJMHAaMMYeCcKOe PaBHOBecHe OMKHO HapYWIMTbCA MIHOBeHHO. 
Torya, BCeACTBHe MCKJIOUCHHA BO8MOXKHOCTH COBepllaTh MexanMyuecKyi0 pa- 
| OOTY, Hapsiy C MpOWeccoM aKTHBAIMH BaJICHTHBIX CBA3Eli, NOJKHO HMeTb MeCTO 
MpeBpalieHHe H paccestHWe SHeprMH. YcTaHOBJeHHe COOTHOWIEHHA 9HEpreru- 
YeCKHX 3aTpaT Ha 9TH MpeBpallleHHA MpefcTaBsaeT BaxKHYy!O, HO ele He 
| petienHyio 3amauy. [lp mexannueckoM pasppiBe ympyro HampsxKeHHO nowu- 
MEPHOH MOJI€KYJIbl AMCCHMATMBHbIe MpOueccbl MOJOKHbI HMeTb B3pbIBOOOpas- 
| HbIM XapakTep, CCM CKOPOCTb CaMOMPOMSBOMbHOrO COKpalieHAA YacTeli pasop- 
| BABIUCHCA MOJICKYJIbI OyeT WOCTATOUHO BeNKa. . 

| Himerorca OCHOBaHMA JIA MpeMONOKeHuA O TOM, YTO AMCCHMAaTHBHHIe Mpo- 
JIleCChI Ip YMPyrOM paspbiBe NOMMMepHOM MOJIEKYJIbI ABJIAIOTCA OCHOBHBIMH. 
B uacTHOCTH, ECTECTBEHHO IpeANOOKUTL, UTO CHJIbHAaA WICKTPH3aluA HM TeNO- 
oOpasopaHHe, HaOwOqaemble MpH «xoOOAHO» nmaacTuKauMu (15—20°C) nomn- 
ju300yTHJIeHa Ha BaJibllaX, OOYCJIOBJICHbI Me€XaHH¥YeCKHMM YIIpyrumM paspbIBOM 
imomekys. IIpu TepMuyueckol WuCccomuMalMH Ypyro He HalpAxKeHHBIX MomMMep- 
}HBIX MOJI€KYJI JMCCHNAaTHBHBIX SPdpeKTOB, ECTECTBEHHO, O2XKUaTb He cylesyer. 
» Baokno Take OOpaTHTb BHUMaHHe Ha TO, 4TO IIpH M€XaHMYeCKOM paspbiBe 
MOKAJIbHEIX ME?KMOJIEKYJIAPHBIX BaHJCPBaabCOBbIX CBASEH MIM BOLOPOAHEIX 
\cBASeH Tak*Ke HET OCHOBAHMH OKUMaTh NMCCHMANMM SHePruu, TaK Kak ympyroro 
|PaCTAXKCHHA pH STOM He OyeT, H3-3a CYIIECTBeEHHO MeHbIeH MexaHHyeckol 
DKECTKOCTH 9STHX CBA3€H HW BCJIEACTBHE BO3MOXHOCTH NoOuepeAHOrO paspbiBa 
HOTUX CBA3CH. 

| Oguako via OOcyxJeHHA MaHHOrTO BOTIpoca yxKe HeJb3H OFpaHHuMTEcn 
M€XaHHKOH MOJIMMeEPHbIX MOJIEKYJI, a HEOOXOJHMO 3aTPOHYTb Mpo6sembl edop- 
jviausi NOJIMMepHbIX cucTeM. CyleqyeT ClellvaJIbHO OTMETHTb, UTO Pa3BUBaeMble 
| ER OCHOBBIBaIOTCA Ha YTBEP2KJCHHAX OO YUBUTeIbHO OOOH 
pKECTKOCTH WM MeXaHH¥eCKOH MpO4HOCTH KOBAJICHTHBIX XHMHYCCKHX CBABeH 
(Cc —C,C — O,C —S). Tem camp pasBuBaemble 1peCTaBJIeCHHA OCHOBDIBAaIOTCA 
tua (PYHJaMeHTaJIbHOM YTBepxKJeHHH O KOPCHHOM, KaveCTBCHHOM OTJIMUMH TIpou- 
HbIX KOBaJICHTHbIX XHMMUCCKHX CBAZCH OT CYI[ECTBeEHHO MeHee IIPOUHbIX (pu3H- 
yeckux cBa3eH. MMeHHO 23Ta OCOGCHHOCTh CTPOCHHA MOJIMMEPHBIX MOJIEKYJI OKa- 
BbIBACTCA CYULeCTBEHHOHM MC TOUKM 3peCHHA XMMMH, M C TOUKH 3pCHHA MeXaHHKH. 
K coxkauleHu10, 3TO OOCTOATEIbCTBO HE TOJIbKO He YYHTHIBAeTCA, HO YaCTO MOWI- 
lyaJIMBO CTaBHTCA MO COMHEHHe MIM Jlaxke OTBeEpraeTcs. 

5. B HacToatlee BpeMA elle HET BOSMOXKHOCTH HeEMOCpeACTBeEHHO 9KCMepHMeH- 
TaJIbHO M3Y4aTb 2ICMCHTapHbIM aKT yNpyroro pacTA*KeHuA HM MexaHHyecKoro 
paspbIBa NOMMMepHOH MoOsIeKyuibl. OTCYTCTBYIOT TakxKe Hae%KHbIe, JOCTOBeEpHble 
WCXOJHbIe JaHHble WIA TEOPeTHYeCKOH KOJIMYECTBEHHOK OICHKH MeXaHHYeCKHX 
M 9HeEpreTH4¥eCKUX MapaMeTpoB, paCCMaTPHBaeMBIX B JaHHOM cTaTbe. OjHaKko 
yKa3aHHble OOCTOATEICTBA HE JOJOKHbI MpeNATCTBOBaTbh paspaOoTKe MeXaHUKH 
MOJIMMeEPHBIX MOJICKYJI. 

TIpeacrapsieHuA O MeXaHH¥eCKOM paspbIBe MOJIMMePHbIX MOJICKYJI, COmpo- 
BO2KLaeMOM OOpasOBaHHeM MOMMMePHbIX paMKaJIOB M aKTHBallMell BaJIeHTHbIX 
CBAC, MOCY2KUWIH OCHOBaHHeM IX pa3paOoTKH MporpaMMbl paOoT Mo CHH- 
| reriueckoit Mosupukalun nomumepos (7, 3), a Takxe paOorT B OO/acTH usy4e- 
HAA HEKOTOPBIX TeXHOJIOTMYeCKNX MpoOsIeM MH M3yYeHUA OCOOeHHOCTH MoJIe- 
| KY PHOTO MexaHUsMa JecopMallHu MOIMMepHBIX Tes (**). 

Oguako MpemcrapsieHun 06 yipyrux pacTa%KeHHAX MOJIMMePHbIX MOJeK Yu 
UCHOUIb3YIOTCA elle B HeOCTATOUHOH Mepe, a MpeACcTaBJIeHHA O AHCCHNATHBHBIX 
Mpomeccax, COMpOBORKMaOlwlNX YMpPyrHH paspbIB NOMMMePHbIX MOJeKYJI, elle 
copceM He ucmompsyrorca. Mexyly TeM, IpH3sHaHve HasMuNA sppeKTa pacces- 
HUA SHepruu Mp YApyroM PpaspbIBe MOJIMMePHBIX MOJIeKYJI NOSBOJIACT HaMe- 

B41 


| 
| 


THTb HOBbI€ MYTH PelleHHA HEKOTOPbIX BaxXKHbIX MpOOIeM B OOMAaCTH MOJIMME- 
pos. 
Paspa6orka mporpaMMbI paOoT MOxeT ObITb OCHOBaHa Ha OOUIeEM MpaBue, 
cormacHO KOTOpoMy IIpM M3yYeHHH MexaHMyecKUX JePpopMallu MOJMMepHOrO 
Tela cleyeT YU4HTbIBATh BO3MOXKHOCTh MpOABJIeHHA YIPYyrHX pacTAa*KeHUH 
H Me€XaHHYeCKOrO pa3spbIBa NOJIMMePHbIX MOJIEKYJI, COMPOBO*KMaeMOro He TOJIb- 
KO O6pa30BaHveM pagMKaJIOB M akTHBallMeH BasIeHTHBIX CBASCH, HO HM AMCCHMa- 
THBHBIMH Tpomeccamu. CopMysMpoBaHHoe MpaBHsIO WesecooOpa3Ho HCMOJIb- 
30BaTb TakxKe WH IPH pelleHMH mpoOmeM MpOuHOCTH TBePAbIX Te; WA ITOH 
eM PeKOMeHAyeTCA BbIACHHTb, He ZOfepxKUT JIM WaHHoOe TBepfoe TeNO MOJIK- 
MepHbIX MOJIeKyJI, YIIpyroe paCTAxKeHHe KOTOPbIX MOXKET OKasaTb CYLLCCTBEH- 
HOe BJIMAHHe Ha MeXaHWy¥eCKve CBOHMCTBA TeJla Jlaxke MpH HHYTOXKHOM Cojep- 
2KAHHM MOJIMMepHbIX MOJICKYJ H3-3a OYeCHb OOJIbUIOM MpOUHOCTH HM 2KeCTKOCTE 
MOCJIeHUX. 

6. BaxkubiIm pa3yeoM peKOMeHJyeMOH TIporpaMMbl paOoT ABJIAeTCA U3 yYeHHE 
Me€X@HMYeCKOLO paCcTAXKeHHA MOJIMMepHHIX cucTeM. HaMM MOKa3aHa BO3MOXKHOCTE 
pa3paOoTKH MOJIeKyJAPHOH TeEOPHV, OCHOBAHHOM Ha MpH3HaHHA ONpesjleAromerc 
3HaueHHA YIpyrux pacTAKeHHH THOKHX MOJIMMePHbIX YIIeBOJOPOAHBIX MOJIe: 
KyJI pH JehopMauuu ssacTMuHoro Tela (7). ; 

Ilpufapax BaxkHoe 3HaueHHe YIpyroMy pa3pbIBY, MOXKHO HCTOJIKOBaTb NpH: 
poly TpHOosmekTpHyuecTBa MIpH MeXaHH¥YeCKOM pa3pbIBe NOJIMMepHBIX Ted. 
a TaKXKe NOHATb MPHUHHY WICKTPH3al\HH Mp TpeHHA MOJIMMepHbIX Tes O TBeP: 
mole Tesla. Hakonell, ecu MpeAMOOKUT, YTO YIPyrHi paspyIB MOMMMeEPHbIX MO; 
JICKYJ TIPOHCXOMMT pH MexaHMyecKUX Je*opMallWAX 2KUBOTHBIX HM pacTuTedib- 
HbIX TKAaHeH, TO TpeACTABHTCAH BO3MOXHOCTh C(POPMYJIMPOBaTb THMOTesy Js; 
UCTOJKOBaHUA MIpMuYHHbI HaNpaBJIeHHOrO pocTa S3THX TKaHeH. Takum o6pa3om: 
pa3BHBaeMble Hew MOryT ObITb HCMOIb30BaHbI NpH H3SyYYeHHH JOCTaTOUHO UWIH« 
pokoro Kpyra ABJIGEHHH B OOMACTH MOJMMepHbIX HW TBEPAbIX TEI 


Tloctynusto : 
26 XII 1957 “a 
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Hoxnagn Axayemun nayx CCCP 
1958. Tom 120, Ne 2 


®H3HTECKAH XUMHA 


C. A. PEMTJIMHTEP, A. C. KY3bMMHCKHK u JI. C. @EJIbAUITEAH 


O TIPHPOJE CBA3EM WH FA3SONPOHHLTAEMOCTH 
MPOCTPAHCTBEHHO-CTPY KTYPHPOBAHHOrO TMOJIUBYTAJMEHA 


(ITpedcmaeaeno axademuxom IT. A. Pe6undepom 18 I 1958) 


BuauaHMe MpOCTpaHCTBeHHOrO CTpyKTYpHpoBaHHA Ha Ta30MponHmaemocTh 
MOJMMepOB H3y4alOCcb paHee pAZOM UCccesoBaTeseH. OHM M3 MpaKTuueckH 
axKHbIX CLy4¥aeB CTPYKTYPHpOBaHHA ABMIAeTCH OOpas0BaHHe MpocTpaHcTBeH- 
HbIX CeTOK B Kay4yKe 3a CueT NIPHCOeAMHeHHA Cepbl IPH ByJKaHu3aunu. Bappep 
ig Cxupoy (*) noka3aiu, uTO ra30npoHuaemMocTb Kay4yKa YyObIBaeT HeMHeHHO 
yc YBCIMNeHMeM KOsMUeCTBA CBASAHHOH Kay4yKOM cepbl. YBeIMYeHHe TyCTOTHI 
|IpOCTpaHCTBCHHOM CeTKM MpHBOAMT, OJHOBPeMeHHO, K YMCHbIIeHHIO KOHCTaHT 
Muddpy3HH HW pacTBOpHMOCTH ra3a B MOJMMepe, B CBA3H C 4eM KOHCTaHTa 
jmponumaemocru, TIpeACTaBJIAloOllad MpOuSBeeHHe STHX ABYX BeJIMUMH, ABJIAeT- 
NWCA BECbMa UYBCTBUTEIbHbIM MOKa3aTeIeM MpH H3yYeHHH CTPyKTYpupoBaHua 
jiomamepon. TlomumMo oOmlero CHHxKeHHA Ta30MpOHHWaeMOcTH, pocT LycTorbl 
KCeETKH B TOJIMMepe, HaXOALIeEMCA B BbICOKOSIACTHYCCKOM COCTOAHMM, COmpo- 
IBOKMAeTCA YBeIMYCHHeM KaKYMMXCA SHEP AKTHBALHA NpPOHHLaeMocru U Wud- 
dby3uu, a TakxKe KOHCTaHTb! Dy, XapaKTepH3yrOulMX TeMMepaTypHY!0 3aBH- 
ICHMOCTb IIpOHHaemocTH u Audpysun (?). 

| YMeHDbINeHHe MpOHHIaeMOcTH HM MOBBIIMeHHe SHEPrHH aKTHBaMH MpoHU- 
WaeMOcTH HaGOLaocb TaKx%Ke MpH OKMCeHHU Kay4ykKa (7), Mpu WelicTBHH KO- 
PpOTKOBOJIHOBOH paHalluH Ha MomuaTHeH (*) MB Apyrux cilyyaax mpocTpauH- 
|CTBEHHOrO CTPYKTYpHpoBaHuA NoMMepoB. PocT YHMCa Y3I0OB MpOcTpaHCTBeH- 
HOW Ce€TKH B MOJIMMepe COMpOBORKAaeTCA MOBbILIEHHeEM TeEMMepaTypbl CTeKOBa- 
Hua MomuMepa. Ecau yuecTb, uTO TeMMepaTypa CTeKOBaHHA HM rasOnmpoHnulae- 
IMOCTb MOJIMMepa 3aBHCAT OT THOKOCTH WeNHbIX MOJIeKYJI, TO H3MeHeHHe STUX 
BeIMUHH MIpH CTPyKTYPHpOBaHHA NoOMHMepa OMKHO HaXOJMTbCA B OMNpesleseH- 
HOM OTHOIJICHHH. ITO OTHOLWEHHE MOXKET ObITb BbIPAKCHO 3ABUCHMOCTbIO MEXKLY 
JOrapHdMoM Tas0MpOHHWaeMOcTH H TeMMepaTypoH CTeKJIOBaHUA, MMerIoleH WA 
Ce€pHbIX BYJIKaHW3aTOB KayuyKa JIMHeMHbIM Xapaxtep (*). 

CnemmduyeckHe CBOHCTBa MpOCTpaHCTBeHHO-CTpYKTYPHPOBaHHbIx MOVJIM- 
MepOB 3aBHCAT OT TYCTOTHI, peryJAPHOCTH pacnmOsIOxKeHHA HW XMMMYECKOH MpH- 
pOMbl MomepeuHbIx cBa3zeli (°). OnpefeseHue 3aBHCHMOCTH ra30MpoHHilaemMocTu 
JOT KOMMYECTBa CBASAHHOM Cepbl B KaYYYKe HE MOSBOIACT OMHOSHAYHO OTBETHTb 
ua BOMPOC O BIMAHMM PYCTOTHI MONepeyHbIX CBASCH, TAK KaK H3BeCTHO, UTO Cepa, 
| MOMHMO OOpa30BaHHA MEXKMOJICK YJIAPHbIX CBASCH, MOKeET MPHCOeAMHATLCA Tak Ke 
| BHYTPHMONeKYIAPHO. OOpaszopaBilueca B pe3yJIbTaTe MPHCOeMHEHMA CepbI 
| 
] 


I 
h 
j 
| 
i 


rpynnp1 —S —S —; H —S — 4 gp. o6nazaior OoubuioH NoMApHOCTHIO, CHO- 
COOCTBYIOINNEH Pa3BUTHIO M@XKMOJIEKYJIAPHBIX CHI HW CHWKeHUIO rasompouutlae- 
mMocTH. J\elicTBHTeJIbHO, JIMHeMHbIC MOJIMMepbl, COfepxKalve 3HaYHTeIbHOe 
JKONMUECTBO Cepbl, KaK B OCHOBHOM Wenu — THOKOJb — (°), Tak MB Bue NpH- 
COCIIMHCHHOM K OCHOBHOM Wenu cepbl (7) XapaKkTepH3yIOTCH NMOHMKeHHOM Ta- 
30MpoHulaemocTh1o. HesHauntesbHOH Ta30NpOHMIaeMOcThO OO/aaeT TakKe 
s6onut (°)— nmpocrpaHcTBeHHO-CTpyKTYPHPOBaHHbIH MpOAYKT CoeMHeHHA Ka- 
yuyKa c cepoit. Bo3mMoxkHOCTb BbIACHeHHA FpasebHOrO BIIMAHHA MOCTHYHBIX 
| KOBaJICHTHEIX Hi M@XKMOVIEKYJAPHbIX CBAZEH)| Ha TaSONPOHHIaeMOCTh MpeACTaBAeT 
}OobIuOH MHTepec. 


( 


) 
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Jia pelieHua STOM 3aauv Hamu OblM UCCAeMOBAaHbI MpOCTPaHCTBeHHO-CTPYK yy 
TYPHpoOBaHHble MOMOyTalWeHbl, OTMMYAIOWIMeCA XMMHYCCKOM MpHpoxou MONe| 
PeUHBIX CBA3eH, TyCTOTa KOTOPbIX XapaKTePH3OBaJlaCb BeJIMYHHOW PaBHOBeCc- 
HOFO BHICOKORIACTHUeCKOTO MOLYIA, OMpekeABUeroca mo mMeTouKe (°). | 

O6pa30BaHHe IIpOCTpaHCTBCHHbIXy 


= T 


So 


eal | 


al iam’ 
peel 
if 
0 es 


@ 4 6 6 10 
Codeprkanue 5 


12 ‘h 


Puc. 1. SaBucHMocTb agOTOIMpOHHaemMocTHu 
nomu6yTaquena mpuH 20° ofr cofepxanuA 
ceppl. / — pacrBopenuasd cepa, 2 — BHyTpH- 
MOJI€KYJIAPHO-CBA8aHHaA cepa, 3 — ByJ- 
KaHusaT Cc cepoH u AudenuiryaHuqMvHOM 


ceTOK B NomuOyTaqueHe (CKB-40) ZocrTus} 
raylocb: HarpeBaHHem B Ipecce mp 220°) 
BoselicTBueM u3yyeHua Co °°; Harpe-} 
BaHHeM C cepol HM udeHHJIryaHuIMHOM;h 
HarpeBaHveM Cc cepolt u THypamom. [yc-y 
TOTa C€TOK BapbHpOBaJlaCb KaK 3a CU¥eT} 
BPeCMCHH HarpeBaHHA HIM OOYYeHHA| 
Tak M MYyTeM M3MeHeHHA cosepxxaHuss 
BYJKaHH3yIomlux areuTos. IIpeanonara-ls 
JOCb, YTO pH BbICOKOM TemlepaTypé 
(220°) npocTpaHcTBeHHOe CTPyYKTYpupo-f 
BaHHe MpeHMYLIECTBeEHHO IpoTeKaeT 32)” 
cueT paCKPbITHA JBOHHbIX CBA3eH, IIpry 
o6myyeHHu Co®°? Bo3SHHKaIOT CBA3H THM) 
—C—C—, pu BysikaHn3aluu c THypay 
MOM — MOHOCy.IbcbuyubIe, a C AudeHus | 


ryaHHMHOM — NpeHMyllecTBeHHO Nowucyibdusuble cpasu (2°, 4). B KayecTBee 
OObEKTOB HUCCIEMOBaHHA TIpHMeHAMCh OOpasiibl WHamerpom B 80 MM H TOW) 
muon 0,5 MM, MOoyuaBiiMeca cnoco6om ropsyero npeccoBaHHa. OnpeseseHuen 
Ta3OMpOHHUaeMOCTH MpOv3BOAuIOCb Ha TepMOCTaTHpoBaHHOM mpHo6ope Llymaty 
Ha (#7). B KauectBe ra3a Obl MC- Ie 
nosb30BaH a30T (99,6% Ne) u3 Oas- 
JOHa, MOfBepraBliulica mepeq no- 
CTYMJICHHeM B IpHOop npesBapuTevb- 
HOH ocyuiKe. BejMYMHbI rasompouH- 
yaemocth P pBblpaxkalucbh B cM? 
(H. T. 2.) cek ? cm ! atm +, 3HayeHua 
paBHoBecHoro Moya Eo B KI cm 2. 

Jia OWUCHKH BJIMAHHA JONOTHU- 
TCJIbHBIX M€2KMOJICKYJIAPHBIX CHU, 
BOSHHKAaIOWUX IPH BBeJeCHHH B Kay- 
4yK Cepbl, Ha H83MeHeEHHEe TasOnpoHuu- 


U 
60 80 300 820 560 660 780 mum. 


Goewsa waepebanua 


Pue. 2. H3amenenne paBHoBecHoro Mozyaa Pe 


waemocTu,  ObIsI0 TIpeqBapuTebHO a30TON pOHHILaeMocTH mepepie ag MpH Ha | 
MmpopesweHo W3yyeHHe Ta30npouuia- pe aU) A 
eMOCTH NOHO yTalMveHOBOrO Kay- 

qykKa, cofep2Kalllero pacTBOpeHHyto, BHYTPHMOJIeK JIA PHO-CBA3aHHYIO YU MO‘ 


CTHYHYIO cepy. 


IeHTPallMA MepeCbIN,eHHBIX pacTBOpOB KOTOpOoli B MOMOyTaqHeHe mpu 20" 
He NpepbiiaeT 2%, He OKAaSbIBaeT CYMICCTBCHHOTO BIMAHMA Ha asOTOMpoHMtae |i 
MOCTb Kay4yKa. HeOoubuioce H3MeHeHHe MpOHuaemocTH HaGwONaerca Take 
HM B ClyYae BHYTPHMOJeKYAPHO-CBA8aHHOW Cepbl (KpHBaa 2 — JA mpokyKTdy 
B3aMMOJCHCTBUA JMeCHOB C MepKaliTaHoM). Han6omnmuli adbextr B cHMKeHHIN 
IpOHMWaeMOcTH NOWMOyTaMeHa BbISbIBAeT Cepa, crocoOcTBy1Wllad obpa30f 
BaHMIO MpOCTpaHCTBeHHON CTpyKTYypbl (KpuBasd 3 — cepHbili ByMKaHN3aT c mu) 
(benwJIryaHuqHHOM). Takum 06pa30M, MOCTHUHBIe CepHble CBASH, BOSHUK AIIM | 


Ha CHHKCHMe TaSONPOHMIaeMOCTH, YEM OAHOMMCHHOE KOMMYECTBO Coep2KallLM Il 
cepy rpynl, MpHcoeqMHeHHbIX BHYTPUMOJeKyJApHO. 
Hasuune 3aBMCHMOCTH TasOlpoHUMaeMOcTH OT KOHWeHTpalMn y3,10B mipeli 
CTPaHCTBCHHOU CeTKM NO3BONACT YCTaHOBUTb CBA8b MexKAY rasonponuuael) 
MOCTbIO H PaBHOBeCHBIM BbICOKOSIaCTHYeCKMM MOJLYJIeM. 
Ha puc. 2 npuBeyena B KayecTBe IpHMepa XapakTepHasd 3aBHCUMOCTH paBucl 
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BeCHOrO MOJyJIA HM a3OTONPOHHWaeMOCTH OT BpeMeHH HarpeBa momMOyTaquena 
pu 220°. YMenbueHne rasonpoHMaeMocTH, HaOsmOfalonleeca B pomecce IIpo- 
TPaHCTBCHHOTO CTPYKTYPMpOBaHHA, CONpoBOxAaeTcA OOpaTHO mmponopruo- 
HaJIbHBIM YBEJIMYCHHEM PaBHOBeCHOTO MO/LyIA.CooTHOWeHHe Mexky Trasompo- 
MILA€MOCTHIO HM PABHOBECHBIM MOJLYJEM MO2KET ObITb BbIPAxKeHO TIP MOMONL Mpo- 
TOM 3aBHCHMOCTH: 


A 


lo P= le P,— REQ. 


ye P u P, — ra30mpoHHuaeMocTH BYyKaHu3aTa HM KayuyKa, COOTBETCTBEHHO, 
co — PaBHOBECHHIM BbICOKOSAaCTHYeCKHH MOjLyJIb, k — KoadpuluerT mponop- 
WOHaJIbHOCTH. SaBucumocru lg P or 


eo [PH pa3JIM4HbIX TeMMepaTypax — 7 eg 
H300paxKeHbl Ha puc. 3. Kak caenyer eee 
3 MOJIYYCHHBIX JaHHbIX, XMMHYeCKasH 2 ‘ %@ 4 | 
Mpuposa CcBxi3H He OKa3bIBaeT CyUle- 5 edi 
CTBCHHOTO BJIMAHMA Ha usMeHeHHe 48) —po ss ex Se 505 
ras0NpoHHaemocTu mMowMOyTaquena = S, ‘oe Rr 
IPH [pOCTpaHCTBeHHOM CTpyKTypH- 04 : aus 
/poBaHun. IlpH ofHOM H TOM xKe 3Ha- t a 
€HHH BbICOKOIAaCTHYeCKOTO MOLYIA 0 
isHaueHne lg P ocraetca mpn6mu3u- o 20 JO 0 bn. 


TENDHO MOCTOAHHBIM JWIst CETOK Pa3- pyc. 3. 3anucuMocTb morapudma a30TonpoHH- 
PIMUHOW XHMHYCCKOH NIPHpoO/Bl. OjHa- aemocru of paBHOBecHorO MO,yaA. a — 00- 
KO STOT BBIBO, MOXKeT ObITb CielaH Ayuenve Co%, 6 — uarpepanue c cepoli u 
OIbKO MO OTHOILEHHIO K JocTaTOuHO WM@eHusIryaHuuHOM, @ — HarpeBaHue c cepoli 
M THYpaMoM, @ — HarpeBaHve mpn 220° 

IpeqKHM ceTKaM (JO Ew = 30—40 

KI cm ”), Tak Kak pu Ooslee rycTHix 

ceTKaX BO3MO%KO HHMBUAyabHOe BJIMAHHE MIpPHMpObl CBxA3eH Ha Tra3s0mpoHH- 
aeMocTb TlomMMepos. B cilydae peAKUX CeTOK OCHOBHAA pOJIb B CHUXKeHHH ru6- 
IKOCTH Il@MHbIX MOJI€KYJI H YMeHbINeHHH MpOHHaeMOcTH NpHHavlexKHT MOCTHU- 
HOH CBA3H, UO CpaBHeHHIO C KOTOPOH MeXKMOJICKYJIAPHble CHJIbI, OOYCJIOBJIeH- 
HbIe XMMMYeCKOH MIpHposOW ITOH CBA3H, B NepBOM NpHOMWoKeHHH He MMeIOT 
CYILeCTBeHHOrO 3HaveHHA. 


HayuHo-ncceqoBaTesbckul MHCTHTYT Tloctynu0 
Pe3HHOBOH IMpOMBILWIeHHOCTH 13 I 1958 


WHMTHPOBAHHAS JIMTEPATYPA 


1R.M.Barr 
TAH, 99, 1053 (195 
Tenes, C. A 


Skirrow, J. Pol. Sci., 8, 549, 564 (1948). ? JI. JI. Waunu, 
J.Sobolev etal., J. Pol. Sci., 17, 417 (1955). *I.M. Ba p- 
; uurep, Bb. E. Py6unmtTehu, SKOX, 30, 592 (1956). 
5B. A. Jloranxun,M.M.Pe3uuxoscknu it, Yen. xum., 24, 801 (1955). °° T.R. 
Sager, J. Res. Nat. Bur. Stand., 19, 181 (1937). 7 G.E.Meyer etal., Rubb. World., 
186, 532 (1957). ® R.M. Barrer, Trans. Farad. Soc., 36, 644 (1940). ° H. H. Jlex- 
Hep, 10.C.3 yes, Tp. Hayun.-ucen. nucr. pesan. mpom., 2,35 (1955). 1° B. A. Lora gZ- 
teu, 3. H. Tapacosa, JAH, 85, Ne 5, 1069 (1952).' 2B. A. floragKkan, 3. H. 
Tapacosa, Koan. xypu., 15, 347 (1953). 12 A.C. Shuman, Ind. and Eng. Chem., 
16, 58 (1944). 
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Woxnann Akagqemun nwayk CCCP 
1958. Tom 120, Ns 2 


H. 9. UEPHSK, H. H. BYBHOB, B. B. BOEBOJCKHM, JI. C. MOJIAK 
u 10. Jl. WBETKOB 


OB OBPA3SOBAHHMM CBOBOJHbIX PAXHKAJIOB H ATOMOB ITIPH 
PAJMOJIN3SE YIPJIEBOAOPOJOB NPH TEMMEPATYPE 77 °K 


(ITpedcmaeaeno axademuxom H. H. Cemenoeoim 22 I 1958) 


B wuTepaType UMeroTca yKa3aHUd Ha TO, 4YTO pH JeHCTBHM HOHU3Up yiOl:} 
u3sJly4eHui (peHTTeHOBCKve Jy4M, y-sTy4H, ObICTpble SeKTPOHbI HU T. J.) Hf 
yrueBoJopoybl, B pesybTaTe pasppiBa C—C- um C—H-cpaseH mpoucxomult 
o6pas0BaHHe CBOOOAHBIX paluKasos (1). [Ipu pagquomuse *XUAKUX yruleBosopooik 
BP€MA XKH3HH paMKaJIOB BeECbMa MaJIO, CTalMOHAPHble KOHICHTpallMH UX HeBeH 
JIMKM WM 06 OOpas0BaHHH MX MOXKHO MpeMMOO*WKUTeEMbHO CYIMTb TOMbKO Tj 
cocTaBy KOHe4HBIX MposyKTos. Tak, HallpuMep (°), Ip BOsfeHcTBHH usiy4el 
HHA Ha 2%KUAKHH rentaH (acrouHuK Co®® MusuKko-xHMMyeCKOrO HHCTHTYT. 
um. JI. A. Kapnopa) ray6uHa mpeppalleHHs JIMHeEHHO pacreT C yBeIMYeHHElll 
Wo3bl, Hocturan ~10% npu ose 3-108 r. if 

B kKauecTBe OCHOBHBIX MpOAYKTOB paqMousa, HapAAy C %®HAKAMM MpomyKih 
TaMH C OJHOH HW JBYMA CONPAXCHHbIMH JBOMHBIMH CBA3AMH, OOpasyioTca H) 
HW Cy4Hgo, KOTOpbIM MOXKHO paCCMaTPHBaTb KaK JMMep FenTHIbHOrO paluKasale 
mpeAnouarad B KaveCcTBe N€pBHYHbIX MpOAYKTOB AMCCOWMAaWHH relTaHa aTomapii 
HbIM BOLOpO HW pagqukan C,Hi5. Ja HenocpescTBeHHOrO JOKasaTeIbCcTBa STOMP 
MpeANOOXKeHHA OblIO MpoBeseHO OGyueHHe TeliTaHa pH HH3KOH Temnepartyp! 
B 3A4MOPO2XKeCHHOM COCTOAHHH, MpH KOTOpOH, BBHAY MaJloH MOABHXKHOCTH pay 
KaJIOB HW aTOMOB, OOpasyl0lHxcA MO WeHCTBHeEM Y-KBaHTOB, peKOMOHHaIH 4h 
MX 3aTPyYMHeHa HW MOXKHO ObWIO ORUAaTb, YTO yaCTCA HAKONUTb 3HauHTeIbHbIY 
KOHIEHTpallWM S3aMOpOXKeHHbIX TAKHM OOpa3s0M CBOOOHEIX pawuKasos. Obuly 
yeHne renTaHa, a Takxke Jpyrux yrvieBoJOposoB B TBepJOM, 3aMOporxkKeHHolle 
COCTOAHHH MpOBOAMIOCb Ha YNOMAHYTOH ycTaHoBKe. HaBecka uncToro yraell 
BOMOpOa B TULATeJIbHO 9BAKYMPOBaHHOH 3alaAtHHOH KBapleBoH ammyve (d= 
= 2—4 MM) MloMelaslacb Ha HO BbICOKOFO CTeKIAHHOFO Cocyyza J[broapa, Hanoi 
HeEHHOFO JOBepXy %uAKuM asoTom. Ilo Mepe HchapeHHA 2XHAKUU as0T JONMBaJIC 
B Cocy JIA TOTO, YTOObI aMMyJIbl BCe BPCMA OCTAaBaINCb MOM ypoBHeM asoTak 
IIpu sToM BbIXO TeTpayleKaHa OKasaJICA MIpHONHSUTeIbHO B 2 pasa MeHDILe, ely 
B remTaHe, OOJYYeHHOM B 2XXHAKOM COCTOAHHH. q 

J{1a OOHapyxKeHUA paduKasoB, UX HJCHTHPUKAaLMM HW MSMepeHuA UX KOHILEHH 
Tpalluu OOyYeHHble OOpasilbl MepeHocuNCch Ges pasMopaxkHBaHHA B CieluanE} 
HbIM CocyIMK J[bioapa 43 MeHonsacTa, MOMeLLeHHbIli B pesoHaTop cneKTpomeTpt 
SJIEKTPOHHOTO MapaMarHuTHoro pesonauca (SIIP). Hamu Opin ucnomb30BaHip 
ga mpuoopa SIIP. Jlia ycranopieuva HasMuNA pakuKasloB u WIA ONpexeneHul 
XapakTepa CBepXTOHKOH CTPyKTYPbI COOTBETCTBYIOWWMX CnekTpoB SIIP usyuar 
IUMXCA YIVIEBOLOpOOB MpHMeHAJICH MpHOop C BbICOKOYACTOTHOM mMo_ysanuey 
MarHUTHOTO TOMA, NOSBONAIONLeH GOTOrpapupoBaTb Ha 9KpaHe 2IeKTPOHHOrh 
ocllusorpada NepByl0 MpousBosHyio chektpa. UyBcTBuTembHOCTS 9Toro MpHi 
Oopa, padoratollero Ha JIMHe BOJIHbI ~3 cM, CocTaBsIAsIAa mpumepuo 4- 10729 mome | 
TupenwnukpwirvApasnia. Vamepenve BeIMUHHI paculenmeHna CBepXTOHKO! 
CTPYKTYPbI CNeKTpa NPOMSBORMIOCh ANepHbIM H3MepHTeeM MarHUTHOrO Nos 
OlleHKa KOHWeHTpaluu CBOOOMHEIX pallukaOB B UCCeqoBaHHBIX o6pasitad 
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PpOBOMMacb MyTeM CpaBHeHHA MHTerpasIbHOH MHTeHCHBHOCTH CurHasa SIIP wa 
OIUHOM BHJCO-CIeKTPOMETpe C COOTBETCTBYIOWeH BeIMYHHON JIA 3aaHHoro 
<OIMYeCTBa MapaMarHuTHOH comH CuSQO,:-5H,O. 


Pue.1. Cnekrpbl 3/IeKTpOHHOrO MapaMarHUTHOrO pe3OHAHCa AVJIKWJIbHBIX 
payquKaJlop, BO8HUKaIOWMx mpH y-oOMyyeHHH: reKcaHa (Q@), remTana (6) 
uM wWeTauHa (é) 


BbliH H3y4eHbI CAeELyIOMIMe yrmeBoMOpoAbl: reKcaH, remand, OKTaH, JoleKan, 
eTaH, H300KTaH, WMKorekcaH, 6eH30 H Toyo. Bo pcex cryyanx HaOstoya- 
MMCb MHTCHCHBHbIe CurHabl OIIP c BemMyMHOK g-akTopa, OM3KOH K 2,0. 
B caryuae NapadwHoBblx yrieBosopoxoB H WUKJOreKCana HaGJIOMalach BIOIHE 
TUCTIMBad KapTHHa CBepXTOHKOTO pacwlelienua, 
BCJICICTBHeE KOTOPOrO CYMMapHad WHpHHa JIMHMM Co- 
rraBset oT 100 no 170 apcrex. 

| nak BUXHO 43 MpHBOLMMBIX cotorpadul (puc. 1), 
KXapakTep CBepXTOHKOM CTPYKTYPbl CYWIeECTBeEHHO Me- 
MAeCTCA C H8MCHEHMEM CTPYKTYPHBIX XapakTepuCTUK 
MCXOJHOM MOIeKYJIbl. CneKTpbl aHaJlOrM4uHOrO THMAa 
HaOmofanuch Topau u Max-Kopmux (?) nupu oOmy- 
MCHHMM PeHTTeEHOBCKUMHM Jly4aMH JMMeTHJI- UM WMSTHU- 
IPTYTH, MHITUIMMHKA UT. 2. HW MPHNHCbIBAaIOTCA ITHMH 
laBTOPaMM aJIKHJIbHbIM pasuKalaM. CieKTpoB Takoro 


iuTepaType No CHX Nop He MpHBOmMIOC. |. 259 2¢ nis 
| j\pyrou& oco6eHHocTbio cnekTpop SIIP  uccue- 

WOBAHHEIX HaMH OOJYYeCHHBIX B 3AMOPO2KCHHOM CO- pyc, 2. Kommonenta ay Gze- 
CTOAHMM yrJIeBOJOpOXOB ABMACTCA HaJIMUMe B HUX Ta cmeKTpa aToma BOMOpoRa 
iSHAUMTEILHBIX KOHICHTpallui aTOMOB BOJoposa, Ha (/) H cneKTpa ape 
TO yKasblBaroT [Ba Y3KMX CHTHasla, CHMMeTpH4HO paaukana ( 
(PACNOJIOXKeHHBIX IIpHMepHO Ha paccTosHHU 250 spcTey 

Ino 06e CTOPOHDI OT CHTHasa aJIKWJIbHOrO paduKasa (cM. puc. 2). ATombI BoJO- 
ona naGuofanuch (*) mpu oOmyueHHH y-y¥aMH TBEPAbIX, 3AMOPOXCHHBIX MPH 
7° xucnor (ocopHol, cepHot u xOpHoH), OHakO TpyAHO ObWIO Mpemnovia- 
TaTb, UTO BPeMA XKH3HU UX OKAKETCA B HalUMX YCJIOBMAX LOCTATOUHBIM WIA COxpa- 
CHHA 3aMeTHBIX KOHIeHTpalluil B TeYeHHe CKOJbKO-HUOY{b JVIMTeIbHOTO Bpe- 
Menu. IIpopemenue MOBTOpHEIX H38MepeHHt B TeveHHe ABYyX Heeb MoKasaso, 
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uTO KaK aJIKWJIbHbIe paluKaJIbl, TAK M ATOMbI BOLOPOLa NOCTATOYHO CTAOWJIbH 
lip TeMnepatype 2K ZKoro asora. IIpambimu onbiraMH Obl10 YCTAHOBJeHO TAKKY 
yTO Tocse YLaJIeHHA WUAKOTO a30Ta KOHWCHTPalMA ATOMOB BOMOpOla HayHHath 
yObIBaTb TobKO Mocse 10—12ceK.,a KOHWeHTpauuA pasuKaoB — yepes 30-F 
35 cek. M3 sroro culelyeT, YTO pH OlepallMu NepeKabIBaHHA aMITYJI U3 OJHOTS 
cocyna J[broapa B Apyrof (mpm BBeqeHUM UX B pesOHaTOP) HUKAKOFO CKOUIbK( 
HHOYAb 3AMCTHOFO H3MCHCHHA KOHUCHTPalWi AKTHBHBIX YaCTHI HE MpOMCxXoIU' 

C apyrol cTOpoHub!, Ha STOM OCHOBaHHM MO2KHO IpeAMOJIOKUTb, YTO aTOM§ 
BOMOpONa CTaOHMMBUpyIOTCA He B OOBEMe 3AMOPOXEHHHIX YIIEBOAOPOOB, a Bh 
BHYTPeHHeli MOBepXHOCTH KBaptleBoli ammysbt. Ha BO3MOXKHOCTh Tako cTadr| 
JIM3allMM ATOMOB BOOPOMa NpU OG/YUeHHU JIbla yKasbiBaeTca TakxKe B padore (*} 

JlerasbHbI anasu3 WowyseHHEIx cmekTpoBp JIIP cBoOogHHIx pawuKaJoB FB 
BXOMMT B 3afady HacTOsUel CTaTbu. CrleqyeT, OHAKO, CelaTb HECKOJIbKO Kau} 
CTBCHHBIX 3amMeuaHuit. IIpexme Bcero oOpailaer Ha ceOA BHUMaHMe CaM (paki 
HaJIMUHA CBEPXTOHKOHM CTPYKTYPbI H AHOMAIbHO OO/bIaA BeMUMHA paciileny 
HUA (nopsaKa 25 spceten). Ilo Copan (*) 9To yKasblBaeT, BO-TepBbIX, Ha BO3MOZ# 
HOCTb KaKHX-TO NepememleHHi aTtomoB H B paguKasle MO OTHOLIEHHIO K Hel 
ABUXKHOMY YIJIepOJHOMYy CKesleTY, OO€CHeYMBAIOWIMX MOABJIGHHe CBEPXTOHKChi 
CTPpYKTYpbl, MH, BO-BTOPbIX, Ha HaslMuMe 3aMeTHOH MVIOTHOCTH HeciapeHHOrp 
QNIeKTpOHAa Ha aTOMax Boopoya. Bombuioe 4HcIO KOMMOHEHT CBepXTOHKO® 
CTpykTypbr (cM. puc. 1) moKa3biBaeT alee, YTO B pacilelleHHH MpHHuMak 
yuacTHe, M0-BHJMMOMY, He TOJIbKO aTOMbI BOJOpOda, HeEMOCcpeACTBeHHO CBASAaTy 
HbIe C aTOMOM yrvlepoJla, HeCYNJHM CBOOOJHYIO BaJICHTHOCTb, HO TakxKe, Tp 
KpalineH Mepe, aToMbl BOsOpOsa, pacnosoxenHble B B-NOJOKeHuM. CpaBHeH!® 
CMeKTpOB rekCaHa, rellTaHa M WeTaHa MoKa3biBaeT, YTO B CJlyuae NepBbIX JBYp 
coeqMHeHH CBepXTOHKad CTpyKTypa COCTOMT M3 HeveTHOTO UNCIa KOMMOHEH 
a B TpeTbeM — H3 “eTHOrO. Tak Kak B WeTaHe OTHOCHTeJIbHad BEPOATHOCTh pai 
pbipa cBa3eH B CH2-rpymne no orHomenuto K CHs-rpynne Ooubile, WeMB TeKCaFp 
M remiTaHe, TO pacilenieHHe Ha OulM>KalleM aTOMe BOLOpOJa JOIMKHO MpHBecie 
MMe€HHO K YeTHOH KapTHHe. HeyerHocTb uucla KOMMOHEHT B Cly4ae AX-reKcar® 
M H-relitaHa, MO0-BHXJHMOMY, MOXKHO CUHTaTb yKa3aHHeM Ha TO, YTO B STHe 
CO€MHHCHHAX MpeMMyINecTBeHHO pBeTca cBa3b CH sp CHs-rpymnax. " 

IIpopeqeHHble HaMH Ha IIpHMepe renTaHa KOJIMUCCTBEHHbI€ H3MepeHHA KO 
IeHTpalHH CBOOOAHbIX palWKaJIOB MpH Jose ~10* r conocTaBeHb! B TaOu. 
C JaHHbIMH 10 XAMMYeCKOMY aHaJH3y Mpo6pbl, o6yYeHHOH B COBepUIeHHO He 
THUHBIX YCJIOBHAX. 

Ta6muna 4 
KoumuyecTBo = pagukaJIoB 


Ilo qaHHbIM MapamarHHTHOrO Ilo 4aHHbIM pacyueta Hs KOIMUeCTBa NOsy- 
pesouauca, Ha 1 r YeHHOrO MIposyKTa paguomu3sa Ha 1 © 
(4,9 + 1)-1018 61-1018 + 10% 


(7,4 £1).1048 


YUUTHIBAA BOSMOXHY!O HeOOIbIUTy!IO OINMOKy B Wose (1O—15%), cxoxumoei 
pesyJIbTaTOB OOOMX U3MepeHHH BMOMHeE yJoBseTBOpuTeIbHAa. BansKoe coBmia 
feHwe C JaHHbIMH aHaiusa, C OMHOH CTOPOHEI, NOATBepxAaeT MpaBubHocip 
MeTOJa OLCHKH KOHUeHTpallMi, aC ApyroH, noKasbiBaeT, YTO MPH AUCcoMMalH/e 
mpHMepHo 0,1% MoweKy Ha payuKasILt mpH Temmepatype 2xuAKOTO a3oTa 31) 
paluKaJIbl He BCTYMaloT [ipakTHYeCKH HM B KaKHe BTOPHUHbIe peak. 


VWucrutyt nedru Tlocrynusto 
Axkajlemuu Hayk CCCP 11 I 1958 


VuctutyT xumuueckon du3suKu 

Akayemuu Hayk CCCP H 
HWHMTHPOBAHHAA JIMTEPATYPA . 

' COopH. Pagquanwonnaa xumua, WJI, 1953; Coopn. pa6or no paguauuonnoli xumun, U3i 
AH CCCP, 1955; Disc. Farad. Soc. 12 (1952). ? JI.C. Toaax, A.B. Tonunes, H. & 
Yepuszk, JAH, 119, Ne 2 (1958). * W.Gordy,C.G. McCormick, J. Am. Cher 
Soc., 78, 3243 (1956)... *R. Livingst on, H. Z elides Ey HE; Taylor, Disc. FR 
rad. Soc., 19, 166 (1955). 
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Horaage Akagemun nayrx CCCP 
1958. Tom 120, Ne 2 


®H3HTECKAA XHMHA 
A. M. FOP)KEHKO u C. C. HBAHYOB 


BJIMAHWE COJIEM PAA HA3UIMX DKUPHbIX KUMCJIOT 
HA 3MYJIBCHOHHYIO NOJIMMEPH3ALLMIO 


_(ITlpedcmaeaeno axademukom I. A. Pe6undepom 138 I 1958) 


B paOore psjla uccleqoBaTeslel U3yuaIOCh BAHAHHe HeOpranuyecKUX IIeK- 
pOJIMTOB Ha Mpomlecc MOJMMepHsalun cTMposa B sMybcMH. Tak Opuaunr 
_ Toxou (*) yKaspiparoT Ha ycKopsioilee felicraue HeopraHuyecKkHXx come Ha 
jouMepvsallMio B 2MyvIbcHH. B padore AnyxtuHok u Jlaranopok (7) usysexHo 
JMAHMe HEKOTOPBIX AHHOHOB H KaTHOHOB Ha 9SMYJIbCHOHHY!0 MOJMMepHsallnio. 
BeTkoB HM lOpxKeHKo (3), H3YUMB BJIMAHMe HEKOTOPbIX HeOpraHHyecKUX cove 
@ KHMHETHKY SMYJIbCHOHHOHM NOJIMMepH3allMH CTHpOJIa, CBOAAT 9TO BAMAHHe 
M3MCHEHHIO KOJIJIOHIHbIX CBOHCTB 9MYJIbraTopa Mok WeHCTBHeM ICKTPOHTOB. 
KOH Hu coTp. (*) yKa3bIBalOT, YTO IJIEKTPOMUTHI BJIMAIOT Ha MexXaHMuecKHe 
30HCTBa OOpasyIOWIMXCA MOJIMMepoB, MpenaATCTByA OOpa3s0BaHHio MonepeyHblx 
Ba3eH (CWIMBaHHIO Lene). Bo Bcex 9THX HCCeOBAaHHAX H3y4eHMIO MoOsBep- 
AIMCb TOJbKO XJIOPHAbl U CysbaTb! WeOUHDIX MeTannos. JlaHHaa pa6orTa 
OCBAMLeHa H3YYEHMIO BJIMAHMA HaTpHeBBIX COVIeli pAya HH3IUMX XKUPHbIX KU- 
lOT OT alleTaTa JO JlaypaTa HaTpHA Ha Mpouwecc NoMMMepHsallNUN CTHpONa B 
yipeuu. Tako BblOop OObACHAeTCH TEM, UTO YKa3aHHble COJIM, HMeA TOBepx- 
lOCTHO-aKTHBHbIM AHHOH, MOFyT BJIMATb Ha MULeO00OpasoBpaHve 9MyvJIbraTopa, 
ia ero CONOOUJIM3UpYyIOUlyIo CMOCOOHOCTb HM TaKHM OOpa30M cneluMpuyecku 
VIMAT Ha Tpowecc NOWMMepHsallMu CTHpOa B IMybCHH. C [pyro cTOpoHH, 
CBA3H C TEM, YTO TEXHMYeCKHE ZMYJbraTOpbl THMa CONeH XKAUPHbIX KHCJOT 
DAep2KaT CMecH covleH pa3IMYHOH JVIMHbI Wen, BbIACHeHHe POJIH OTIeJIbHBIX 
DeTaBJIAIOULUX HMe€eT BaxKHOe 3HaueHHe JIA MOMOOpa SMYJIbrupyrouleH CHCTeMBI 
| HawOosee BBITOLHbIMM CBOvCTBaMH. JlaHHble NO BHAHHIO MOOOHbIX coulen 
ia NOJIMMepH3allMI0 B IMYJIbCHM B JIMTepaType MOJIHOCTbIO OTCYTCTBYIOT. 
Ucxogupili crupon (cofepxamuti 99,8% MoHoMepa) oOpaOaTnIBaca 20% 
jlactBopom NaOH, BpisepxKuBaJicd Hal, MeTaJIJIMYeCKHM HaTpHeM HM OTTOHAJICA 
BaKyyMe. IMYJbTaTOPOM ABJIAJICA OUMIMCHHIM OT SJICKTPOJIHTOB HeKasb (HaT- 
IMeBaA COb MOyTHIHapTaIMHCyIbpoOKNCMOTHI). Cou NOydaIMch HeHTpasu- 
AILMeH COOTBETCTBYIOINHX XKMPHbIX KHCJIOT (MapKH X. YU.) aKOPOJIATOM HaTpHA 
 MeToquKe Xapkuuca (°). B KauectBe MHHUMaTOpa mpHMensamca KeS20, 
Mapku x. u.). Tlomumepu3aluu mpoBoqusiucb B CielMaIbHOM J\MIaTOMeTpe 
‘MarHuTHOH MellaKOH, MMerollel BbIXOL WIA Tras0B, KOTOpble MOF OOpaso- 
ATECH IIPH paciiaye MHMMMaTopa. CocTaB MoMMepH3allMOHHOM CHCTeMBI (BMOJI. JI.): 
wyabraropa 0,029, unumuatopa 0,029, conu or 0 no 0,3 (Bce Ha BomHYI0 cpa3y). 
OOTHOIMeHHeE OObEMOB YrueBOLOpOAHOH M BOMHOK cas Opiio | : 9, Temnepa- 
ypa Tomumepusanun 50 +- 0,1°. 

JlaHHple 0 BIMAHMH UCCeLYeMBIX COeH Ha CKOpOCTD NosMMepHsalun V mpu- 
SeHbI Ha puc. 1. SHauenue V Haxomuuocb U3 rpaduyecKkoH 3aBMCuMOCTH TIy- 
HbI NoMMepu3anun S or Bpemenu t, UMerolleH MMHeHHbIM XapakTep, M0 dop- 
qe 


INS 1000 d,,, 
y= 0,01 At w ee : 
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rye p=. — OTHOCHTEebHAA JOA MOHOMepa, Y — OTHOCHTEJIbHaA JOA BOAHOU (paz 
B MOMMepusallMoHHOl cucTeme, dm — YeJIbHBIH BEC MOHOMEp€, Mo — MOd}y 
KYJAPHbIM BeC MOHOMepa. ‘ 

Bpelenve HeOOJIbIUHX KOJIMYeCTB COeH TO KOHWeHTpaluu 0,02 M npuson Y 
K YBCIMYCHHIO CKOPOCTH NOJIMMepH3allMH, Np KOHILCHTPallMM  BBILLUEe 0,02 
BBeeHHe YKa3aHHbIX BICKTPOJIHTOB JeHCTByeT NO-paSHOMY, B 3aBHCHMOCTH {fi 


005 Q! e-mone/n Gf Q2e-mano[s 
6¢——— ¢— 

Puc. 1. 3aBucuMocTb cKOpocTH MoJIuMe- Pue. 2. 3asucuMoctb [y] noatyyeHHEIx 
pus3aluH CTHpOla OT KOHIeHTpallHu u TOMMMepOB OT KOHILCHTpallu HM TIpH- 
IIPHPOAb ComeBEIxX WoOOaBoK; J — alleTaT PogbI coueBLIX JOOaBoK; / — mponHo- 
Na, 2 — nponvonat Na, 3—6ytupat Na, Hat Na, 2— Kampouat Na, 3 — xan- 
4—xanpouatT Na, 5 — xanpuaat Na, pusat Na, 4 — maypar Na 
6 —Na-comb gpakunu C,—Cy, 7 — 

nmaypat Na 


MpHpOdbl aHvona. CoJM HH3WIMX TOMOJIOPOB, OT alleTaTa JO KaMpOuaTa BKJIK} 
UMTeIbHO, MO MeXaHH3My JeHCTBHA Ha NOJIMMePpH3alMOHHEI mmpomecc OTL 
YaIOTCA OT KallpHsiaTa HaTPHA VM BBICIUMX WICHOB psa. {| 

J\1A HH3IUMX FOMOMOFOB AO KaMpOHaTa HATPHA BKJIOUMTEMbHO XapakTepHC 
YTO YBeJIMYeHHE CKOPOCTH MOJIMMepHh3allHH MIpH BBeeHHH OOaBOK Cole BT 
JIMMepH3allMoHHy10 cucTeMy JO KonIeHTpalun 0,02 M npn janbHetiem noBEle 
IW€HHM KOHICHTpallMH CowleH CMeHAeTCH 3aMefieHHeM MowuMMepusannu. Ip 
Mepexofe OT alleTaTa HaTpHA K KaMpOHaTy HaTPHA CKOPOCTH NowHMepusalull 
HapacTaloT, XOTA XapakTep BJIMAHHA COJeH Ha MOJMMepH3alHOHHbI mporect 
WM MOsIOx%KeHHE MAKCHMYMA CKOPOCTH BO BCeX CJIY4aAX OCTAaIOTCA HeEH3MCHHBIME) 

JIA Kallpuata HaTpusA MbI HaGOAaeM yBeMNeHHe CKOpocTH mMowuMeprt 
3allMH TIpH ero BBeAeHHM NO KOHWeHTpannu 0,02M,B anbHeliweM ckOpocTb TIC 
JIMMepW3allWn MpakTWyecKM OCTaeTCA NOCTOAHHOM M XapakTepHoro JIA comell 
HH3Wero pala clafa CKOpOcTH He HaOwoOfaeTca. B ciryuae BBICLIMX WIeHOB pA 
CKOPOCTb MOJIMMepH3aluH YBe/IMYMBaeTCA CHMOaTHO C KOHIeHTpalluel o6a! 
BOK, IIpH4emM TeM pesye, 4eM OOJIbIe WIMHa Wen aHvoHa AOGaBseHHOH comH. | 

Takum o06pa30M, COuIM 2KHpPHBbIX KHCJIOT NO XapakTepy BJIMAHMSA Ha MosuMel 
PH3alHOHHBIM Mporecc WeMATCA Ha Abe rpynmbl: 1) co HH3INMX %KUPHBIX Kuf 
culoT (OT aleTaTa 10 KalpoHaTa, JaloulMX B 3ABHCHMOCTH OT KOHILCHTpallM Mak} 
CHMYM CKOpOCTH NoJIMMepHsaltMn, HW 2) COMM BBICIUMX %KHPHbIX KHCJIOT (BHI! 
KallplaTa), HeMpepbIBHO MOBBIMAIOUIMe CKOPOCTb HOMMMepHsallHH Cc yBeun} 


300 


CHHCM KOHUCHTPallMM COM B peaKIMOHHOM cMecu (B TeM OoubIOH Mepe, ¥eM 
JMHHee YIrvleBoqopowwad Web aHHona). Takopo xe BuIMAHUe UCCeEyeMBIX 
joule Ha BEMUMHEI MOJCKYJAPHBIX BECOB MOYYCHHBIX MOJIMMepos (cM. puc. 2). 
[Ipu BBeeHHH NOOaBOK Covel UCCeAYeMbIX XKUPHIX KUCJOT B psy OT allerata 
0 KallpoHaTa XapakTepucTHYeCKad BASKOCTb MoMMepoB (aHasOrM4HO CKOpoO- 
TH MOMMMepH3allMOHHOrO Mpolecca) BHaYae pesKO BOspacTaeT, NpOXOLUT ue- 
f€3 MaKCHMYyM B OO/aCTH KOHWeHTpalnu nopayKa 0,04 M, a B manpuetiniem 
janaeT. IIpupoga DoOapasembix covet B STOM pay Ha XapaKTepucTHueckyto 
JASKOCTb IpaKTHYeCKH HE BJIMACT: COOTBETCTBYIONIHe KPHBbIe [It Kanpouata, 
yTMpata, MpomMoHaTa HaTpHA HakNapIBaloTCA [pyr Ha Apyra. Maxcumym 
fapAKTePHCTHYeECKOH BASKOCTH 
|MCLICH OTHOCHTeJIbHO MaKCUMyMa oy 
WKOPOCTH MOJIMMepH3alHu B CTO- 
joHy OobUeH KOHWeHTpanun (oT 
02 M x 0,04 M). 

| /\a Kalpusata HaTpHA UM BBIC- 
MX WICHOB pAja MaKCHMYyMa Xa- 
#AKTEPHCTHYeECKOH BA3KOCTH M0- 
\MMEpOB [IPH YBeJIMYeHHM Cosep- 
KaHHA CouleH He HaOsofaeTcA u 
iHa HelpepbIBHO BOSpacTaeT C BO3- 
acTaHHeM cojlepxKaHHaA COJIM, IpH- 
WeM B TEM OOJIbILeH Mepe, 4eM 
MMHHee YIVIeBOJOpOAHHIH pajlu- 
ZaJl AHMOHA. 

Ha ocHoBaHHu MOJIyYeHHbIXx 
ZAHHBIX IO CKOPOCTH MOJHMepH3a- 
MM U XapakTepHcTuyecKOH BA3- 
[OCTH MOJIMMepoB pacC¥HTaHbI! OT- 005 ON Pay. 
OCHTeJIbHbIe CKOpOCTH MHHIKH- f 

}OBAHHA NOJIMMepv3allwu B IIpH- 


YTCTBHH 06aBOK pa3IMUHBIX Cco- Puc. 3. 3aBucumocts V ,,, MOJIMMepHsallu OT KoH- 
IeHTpalu HW MpHpomb! comeBEIX WOOaBoK; J — arle- 


fe. Kak BHyHO us ers 3, BBe- tat Na, 2 —mponnonat Na, 3 — 6yrupar Na, 4 — 
‘CHHE NoOaBok cose HHSIIMX Kanponat Na, 5 — Kanpunar Na, 6 — Na-coup. 
MPHbIX KMCJIOT OT alleTaTa HaT- C,—Cy, 7 — maypar Na 

}HA JO KaNpOHaTa HaTPHA BKJIIO- 

JUTENbHO IIPHBOAMT K YMCHbIJeHMIO CKOPOCTH MHHIWMMpoBaHua, TeM pe3ye BbI- 
HAKEHHOMY, UeEM KOPOUe WIHHA WeMH aHHOHAa COW. 

| C yBemmyeHveM KOHUeHTpallun o6aBok cose HaGmojaeTca yMeHbILeHHe Vins, 
lord NpH KoHWeHTpannu 0,02 M HaOstoqaeTca HeKOTOpbIii MAKCHMYM CKOpCcTH 


| Jina KanpwuiaTa HaTpHA CKOPOCTb HHUWMHPOBaHHA MpakTHYeCKH OCTaeTCH 
HOCTOAHHOM, B TO BpeMA KaK JIA Comet BBICIIMX KUCOT (aypaT HM BBICLIHe) 
ocie HeOobloro yMeHblueHHA (0,02 M) ckopocTb HHMILMHpOBaHHA yBeuH- 
{MBaeTCA KaK C YJWIMHEHHEM yIIeBOMOpOAHOH Wenu aHHoua COM, TaK MC yBe- 
AHUCHHEM e€e€ KOHILEHTpPallHH. . ; 

I]pu paccmoTpeHuu BJIMAHHA MCCIIeYeMbIX Coe Ha Mpolecc 9MYJIbCHOHHOK 
HOJIMMepH3alMH HeOOXOJMMO YUYHTHIBATb Clefyoune HaHOoslee CYULeCTBeEHHHIC 
DAKTOPHI: 

| a) I]pu BBeqeHHu HaTPHeBBIX COE XKUPHbIX KHCJOT B NOJHMepH3allMOHH y10 
McTeMy MoBblluaetca pH BogHok cba3bl oT_6,8 no 9,3—9,5 (B pesysbTaTe ruqpo- 
{43a OOaBJIAeMbIX coven). 

Takou cKayok pH jojmoKeH MpHBecTH K BO3paCTaHHiO CKOPOCTH 9MYVJIbCH- 
HHOH nowuMepu3annu (°). Stor asppexkT Mbl M HaOsoaeM NpH MpHOaBeHuu 
€pBbIX MOpuHH uccmelyemblx comet. IIpH mpoBeseHuu MOMMepHsallMu B 3a- 
lyepeHHbIX CHCTeMax Takol addekT MpakTMuecKH OTCYTCTBYeT. 

6) Vccenyempie opranuueckHe COIN, KaK HM HeOpraHWyeckHe, MpOABJIAIOT 
MpeleseHHbIN BbICaIMBAaIOMMH sdpdekT. OgHako Cc yJVJIMHeHHeM yruleBoxopoy- 
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HOTO pafMKasia BOSpacTaeT MOBEpXHOCTHAA AKTHBHOCTD, CJICNOBATeIbHO WM CTE} 
Ounusupyroulee WeHcTBHe AaHMOHOB. Buarogapa stomy Ha acext BbICAIMBAHH| 
HakslagpipaeTca appekT cTraOwJr}: 
3allMH, MpHuem nocieqHHH Mp} 
U3BeCTHOH JWIMHE YIvIeBOLOPOAHO }) 
Wen palukala OyleT mpeobmep 
JlaTb Haj, NepBbIM. 
IIpupemeHHble BbILe pesyJE} 

TaTbl WOKa3bIBaloT, YTO B FOMOMIC 
ruyuecKoM paay comeH WO Karipc 
HaTa BKJIOUNTeIbHO Mpeodlaqae 
3dekT BbICAIMBAaHHA Ha IMYVIE/ 
raTop (B JaHHOM cJly4ae HeKaJIb) é 

yTO MpHBOMT K TOCTeMeCHHOM)} 
YMe€HbIIeCHHIO KaK CKOPOCTH MOJIE)) 
Mepu3alluv, Tak W Vuy, T. €. YKE)y 
3aHHbIe COM BeyT ceOA aHaJIcy 
rH4uHO HeopraHuueckyM (?). 7 
J\1a cole KallpwJioBoH H BIE 

WHX  KHCIOT mMpeoOlaarouyy 
CTaHOBHTCA  cTaOWJIM3HpyroulM 
ahcdekT, Ouarojaps yemy HaOJK(C 
jlaeTcaA HapacTaHve CKOpocTH T(} 
JIMMepH3alluH C YBeJIHMYeHHeM Cty 
Jlep2KaHA COM B CHCTeMe. ‘ft 

: Takaad oeHKa BAMAHHA Mi 
Gh Q22-mon/n cneslyeMbIX couleli cormacyeTca § 


———— be 


WaHHbIMM NO pacCeHHHIO CBelie 


( 
b BOJHbIMH paCTBOPaMH HeKaJlA 
Puc. 4. 3aBHcMMOcTb KOHCTAHTbI CKOPOCTH pasT0- LL ayrer RYH Vv none o Ih 
okenun K mepcyabptara Kalua OT KOHWeHTpallnn PHCVICTBEH WY Kasan h aae 


Hi TpHPposbl coueBEIx WoOaBox; 1 — auerar Na, 2 — B) VMccsekyemble COJIM OKa3is 
mpomMonar Na, 3 — Oyrupar Na, 4—kaNpowaT BalOT BJIMAHHE Ha CKOPOCTb pa} 
Na, 5 — kanpunat Na, 6 — maypat Na Maya unuuMatopa K.S2O0g, mp} 
yeM, Kak Tl0Ka3aJIH pe3YJIbTaTiy 

HallMX OMBITOB (puc. 4), STO BIMAHHE B 3HAUHTebHOM Mepe aHaJIOrHYHO BUIMifil 
HHIO YKa3aHHbIX COIeH Ha MOJIMMepH3alHOHHbI Mpolecc B IMYJIbCHH. 
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Loxnagn Akanemun nayK CCCP 
1958. Tom 120, N 2 


rFEOXHMHA 


H. JJ. CHHJEEBA u H. 3. KYPBAHOBA 
O KJIAPKE CEJIEHA B HEKOTOPbIX TOPHbIX MOPOJAX CCCP 
(IIpedcmasaeno akademuxom I . H. Mep6axoeeim 8 III 1958) 


PaOor, cCiiel{MaIbHO MOCBAILeHHEIX paciipefeeHuio CeeHa B TOpHbIX M0- 
ypomaxX 3eMHOK KOpHI, HeT. Bueppbie BesIMYHHAa KJapKOBOrO COJepxKaHHA Cesena 
(2-10%%) Oba mpuBeyena V1. Portom (7%). B onyOnuKosanHHol muTepatype 
{PasIM4HbIMA aBTOPaMH MpPHBOATCA CueNyioulMe 3HaYeHHA KJlapKa cevleHa 
(ta6n. 1). 

| Bee 9TH aHHble MOXKHO pa3OuTb Ha Be rpynunt: 

1. Berwunubl, nomyyeHHble Ip aHawH3e KOHKPeTHbIX MpHPOMHbIX OObEKTOB 
(XOTA HM E(MHMUHbIe) HW, CeAOBAaTeIbHO, IpescTaBsAouue HanOo/IbIUM MHTepec. 


[Coma OTHOCATCA JaHHbie VM. u B. Hon- 


I]ak, paOoTbl KOTOpbIX JI€rIH B OCHOBY Ta6anua 1 
Iscex MOCMeELYIOMNMX UCCeOBaHHhK. 

2. BesiMuHHbI, NOJIYYeHHbIe comno- Becosoii 
\ ABTOpbI Ton kJlapK 
cTaBsIeHHeM (pPakKTHYeCKHX JaHHbIX lpe- cenena, % 
MbILyuWMx uccleqopanu (c yyeToM MM 
joes yueTa rHufpochepbl Hu aTmocdepbl) . Port (33) 1898 n-10-? 
WH BbIdHCIEHHeEM 4MCTO MaTeMaTHye- ©®. Kaapx, I. Ba- 


KUX KOPpeJANMOWHIX 3aBHCHMocTell "Ber 0} rec oe 
IMexy cesleHOoM H cepol. Takux JaH- py Bepnancxuit(*)|1925—30| n-10-3 
WHBIX OOJIbWIMHCTBO. K HUM OTHOCATCA 4. n B. Hoanax (| 1930 | 8-40-5 
ante We Sorta, wl" bepray Ax. ails bepr@ ; 1932 8-107 
fDepcmana, A. II. Bunorpazosa. “i Ceres eee a a eine 
TakuM 06pa30M, B OCHOBY BBIYHC- 4" 77 Ban 1956 | 6.10-5*: 


MeHUA Kapka CeleHa JIeErIO HAYTOXKHO 10-6 #* 
MaJIO€ KOJIMYECTBO aHaJIM30B MarMaTH- 

@CKHX TOPHbIX Nopod M, Kak MMUUeT & Bienes 

ite I], Buxorpanos (°), «MOo2HO TOJbKO ** 2 uacTH KHCIbIX-- 1 4acTb OCHOB- 
NoraybIBaTbeA O MOpAAKe KJlapKa cCewle- yp, 

me 10%», 

ABTOpaMU HaCcTOSeH CTaTbH B 1955—1957 rr. Obima mpopefena padora, 
Balaveli KOTOPOM ObiIO BEIACHUTb pacmpocrpaHeHHe CesleHa B pasJMUHbIX THMAX 
JropHEIxX mopok Ha TeppuTopuu CopercKkoro Coosa. C aTOH WesbIo Opi CoOpan 
PAL CpeqHHXx po HM OOpasiloB U3 pasIMYHbIX MHTPY3HBHBIX HW SPPySHBHbIX KOM- 
MICKCOB TOPHEIX MOpo pasM4HBIx pationos CCCP, a TakxKe HeCKOJIbKO mpo6 
bcayouHnbIx mopok. CpesHue MpoObl NO OTAeJIbHBIM MACCHBAM COCTABJIAJIMCb us 
HeCKOJIDKUX JIe@CATKOB WTYDHBIX OOpasloB, COOpaHHbIX c Nomad B 2—5 KM". 
TlomyueHHble HaMM cpeyHve 3Ha4eHHsA COJepxKaHHA Cesena (ra61. 2) no or- 
[@IbHbIM THIaM TOPHbIX MOpod Moka eile He WaloT OCHOBAHHMA CUMTATH, YTO WIA 
MOpOA pasMH4YHOl OCHOBHOCTH KJapKOBbIe COMepAKAaHUA CHJIBHO PasHATCA. 3T0, 
BO3MOKHO, ABJIACTCA CeMCTBHeEM TOTO, UTO MbI pacmoslaraeM eile HeOOJ/IbIIKM 
OJIMUeCTBOM* aHaJIH3OB. . | 

Bmecte ¢ Tem OOpalitaeT Ha CeOA BHUMAHHe HeKOTOpAaH oOorallleHHOCTb cevle- 
10M OMpeeNeHHBIX perHoHoB. Sto ocobeHHo sameTHO Aid MaraqancKou o6.1., 
WJ@ MOBDIIMeHHbIe CosepKaHUA CeeHa OTMEYAIOTCA HE TOMKO [WIA NOpod, HO 
ANA WApoKOrTO Kpyra PYAHbIX MeCTOPO*KCHHH. 


Saxas 332 ame 


PaiioHh B3ATHA NpOObl uH OOpasiia, COneR Maes Hasecka, 
e 
Topoya BOspacT (% 105) 5 


oe EE ae ee eee 


CpemHesepHucThll OHnoTH- 


O6OpbequHeHHad mpo6a. TamuuKHi Mmac- 


Ta6muna 2 


oe ES oe 


TOBbIM TpaHuT cus, Ara. BapuccKuit 4 100 
ANACKHTOBbIN TpaHHT O6pequHeHHad mpo6a. KypamuucKkui 
xpe6etT, Cp. Asus. [locienuxHenepm- 
cKuii 4 100: 
Cpemnesepnuctnit Ouotu- | typHaa mpoba. Maccus Bovpuion 
TOBbIM TpaHuT Kanbou, Maragauckaa 06.1. Menosor 2 100: 
I panoguopur Irypuaa mpo6a. Maccus Kanuarai, 
Marayauckaaz 06. Menosoit 7 200 
Ksapueppie moppuppt uv ux| OOnequHeHHad mpoba. TyBuHckad aBr. 
TYbI o6. Haxxnui geBou 4 100 
[lua6a3 ahbdy3HBublt O6OpequHeHHad mpoba. TyBHHCKaA aBT. 
o61. Hakuuit Zenon 4 100: 
Ta66po Ulrypuaa npo6a, Hopunpex. Bapucckuli il 100 
AnjesuHospili ra66po-zua- | Wtyduaa mpo6a. Hopuapcx. Bapuccknit 4 100 
6a3 
OuMBHHOBEIN ra66po- Ilrypuaa mpo6a. Kypetika. Hyxue- 
juaba3 TpHacoBElit AS 100 
OumuBuHoBEli ra66po- Ulry@uaa npo6a. o. Kyuazyh (p. Tyx- 
quaba3 rycka). HuxuetTpvacopelit 2 100 
OuupuHoBEi ra66po- Ultypuaa mpo6a. Huxu. Tyurycxa. 
qua6ba3 HmxHeTpuacoBbilt 4 100 
OnupuHOBbI Wuaba3 Ulrypuaa npo6a. p. Henna. Hyxue- 
TpHacoBbIit 4 100 
Mouuouut {Utypuaa npoba. Kanxxapan, Kasxas. 
MwyoleHoBbiit 1,4 100 
Tugpotepmapuo usmener- | Wtypuaa mnpo6a. KagoKapau, Kapxkas. 
HbIM AMaoaso0Bbl MOp- Mvonenosplit Srl 100 
(pHpuT 
Jiua6a30Bbili MoppuputT Ultypuaa mpo6a. Kapkas. Muouenosnili] 0,00000 100 
Muacxut O6seqnHeHHaA mpoba. BuwHeBple roppt, 
Ypaa. Jlepouckuti eet 400 
BuoTuToBbld HebeMHOBHI| OObequneHHad mpoOa. MapuynoubcKuit 
CHeHUT IeJIOUHOH MaCCHB 0, 00000 80 
HebeMHOBbIH CHEHHT Cpequaa mpo6a. TatapcKuit menounoit 
mMaccusB. KpacnospcKul Kpai. Ilocae- 
KeMOpHHcKult 4 400 
JIMKTHOHEMOBHIM ClaHeL, Ultypbuaa npoba. Patton Maapzy. 
3ct. CCP, Cunypniicxuii 90 10 
J\HKTMOHEMOBEIM cane, Ulrypuasx npoba. Palion Tuckpe. Cuuy- 
pHuckHi Ue: 400 
T\aKTHOHeEMOBBIM csIaHeL UWtypuaa mpo6a. Palion TxtpBaupte. 
Cuuly puck 3 10 


Ha OCHOBaHHH aHaJIH30B, IIpHBeJeHHbIX B TaG. 2, MOXHO CleaTb BbIBI 
O TOM, 4TO B KHCJIBIX, OCHOBHDIX H ILJIOUHBIX NOPOMax CeIeH COMePXUTCA B KOM 
uecTBax, Ooulee BbICOKHX, YeM 39TO NPHBOAMOCb B PaHHHX UCCeqOBaHUAX ( 
'8), HM ero cpefHee CojlepxKaHHe OH3KO COOTBETCTBYeT K/JapKaM, BbIBeeHHb 
VM. u B. Honyak uw B. VU. BepHagcxun. 

Haim akaH3bl TOBOpsT O TOM, TO KapK CesleHa WIA TOpHEIX nopoy CCC 
cocTaBsineT mpumMepHo 1,5-10°°% (cm. Ta6a. 3). 

Hitak, cpeqHee cofepxkanne cejleHa JIA BCeX H3BepXKeHHBIX nopox CCC 
coctaBuneT ~ 1,4-10°5%,. 

MatepHaJIbl lO pacipoctpaneHnio cesleHa B OCaJOUHBIX Noposax ny6r 
KOBaJIMCb PANOM HccegoBaTenew (°, ™, 1°). BenwunMHbl, NpHBOLAMBIe HMM Wi 
Pa3MUHbIX PaHOHOB 3€MHOTO Ilapa H Pas/IMYHbIX THNOB OCaLOUHHIX MOpog, 
Ka3bIBaloT KOJeOaHHA COfepKaHHA CeleHa B Npesenax ot n- 1078 po n-10-52 
To janHpim Busbamca u Baliepca (1), B JOHHBIX MOpCKHX OTMO*KeHUAXx y 6 
perop Ausacku u CuOupu cogepaxutca cenena or 3-10°8% yo 2,5-10°7% () 
WeBATH aHasH3aM). CuleqyeT OTMeTHTb, YTO OODeEAMHEHHYIO Mpoby aHaJH3up: 
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Ta6auna 3 


PacnpocTpanen- 
ee rir S2C8"Ein| ee, | CUsRoa | Sette 
m0 (° ‘ 
ie ee oriand) aHaJIu30B (B % X 10°) comepx. 
Kucupie 
(MHTpysuBHEle Hu 9apby3HBHble) G22 5 1,4 87 ,08 
OcHoBHbie WM YibTpaocHOBHble 
| (WHTpySHBHbIe Hw 9pPy3HBHBIe) 37,4 10 iS 48 62 
| Wlenounpre 0,4 3 40 0,40 
Cymma. , . 100,0 moe: | 436,40 


'BaJl, COOCTBeHHO, TOJbKO Muuamn. Ilo ero JaHHbIM, Cofep2kaHHe CeleHa B eB- 
/pomeHckux HM ANOHCKHX CylaHiax coctaBsiaeT 6-10°°%. Sta BemMuMHAa HM OpH- 
‘aata A. II. Bunorpayopbim B KauectBe CpeMHero 3HaYeHUA [A OCANOUHEIX M0- 
pom. Uro xe KacaeTcsa Apyrux ucculeqoBaTeteli, TO MOJyYeHHbIe MMM 3HayeHHA 
I MOFYT JIMIb YaCTHYHO NPHHHMATbCA B pacueT, TaK KaK OHM B OOJIbIUMHCTBE 
CBOeEM XapaKTepH3yloT paciipocTpaHeHHe cesleHa B yuaCTKaX WM paloHax C 3a- 
| METHO TOBBILWCHHbIM COJepxXaHveM ToceqHero. 

Kak BHHO 43 TaO7. 2, HAMM aHaJIM3HpOBaINCb JIMIUb TpH MpoObl canes 
a3 palionos IIpnOantuku. Onu noKa3aiu KomeOaHuA B COfepxKaHHH CeleHa OT 
13-10°°% go 9-10°4%. Drux WaHHbIX CAMUIKOM MaJIO AIA TOrO, YTOOBI WewaTb 
Kakue-JIHOO BbIBOJbI O CpesHeM COJep2%KaHHN CeleHa B OCaOUHbIX NOposax Co- 
-BeTcKOro Corsa. Borpoc o KJlapKe cesleHa B OCaNOUHbIX NOpOfax 3acJlyKUNBaeT 
fastbHeimero v3yueHHs. 


VMuctutyT muHepanoruu, reoxumuu Tloctynus10 
WM KPHCTaJIOXMMHM peKHX IJICMCHTOB 26 II 1958 
Akajlemun Hayk CCCP 
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9* 305 


Jloxaayp AkaweMun Hayk CCGE 
1958. Tow 120, N: 2 


BHOXHMH$ 


A. B. BJIATOBEMJEHCKHA 


KPHCTAJIWJIMYECKAA MPOTEMHA3A CEMAH 
PHASEOLUS AUREUS ROXB. 


(I1pedcmaeaexo axademuxom H. B. Luyunoim 24 I 1958) 


Kpuctaliwueckwe MpOTeHHa3bl pacTHTeIbHOTO  MpOWCxoxKJeHHuA MOY 
YeHBI JO CHX TOp TOKO M3 MJIe4HOrO CoKa (NalaHH, (PHUMH, acksenavH) fl 
M3 C€MAH Ke Obi NOYYeHbI TOJIbKO MpOTeOJHTHYCCKH AKTMBHbIC BbITAKKH|P 
Mbl CMOrIH MOJYUHTb BeCbMa AKTHBHbIC KPHCTaJIMYeCKHe MpelapaTb MmporTey 
WHa3bl M3 Mpopocimux cemaAH Maiua (Phaseolus aureus Roxb.). B HayanbHolk 
CTaJMM HCCIe€AOBaHHA MbI MpOOOBaJIM MPHMeHHTb WIA STO WesIM MeTOANKY, Mpely 
JOKeHHY!O Kummesiem a Cmutom (1) 2a nowyyeHHa KpHcTamaMueckoro mamas 
WHa.. OWHAaKO JIA MpOTeHHa3 CEMAH STA Me€TOZMKa OKa3alaCb HelNpHMeHHMONiI) 
Tak KaK HOHHad CHJla pacTBopoB KumMesia w CMMTa OKa3aJlaCb CJIMIUKOM HH3ii 
KOH. IloBbicuB HOHHY!IO CMY HW BBeXA poOHoe BbICAIMBaHHe paCTBOPOB, ME}. 
NOMYYMIH MOMOXKUTEMbHbIE pesyJIbTATHI. t 

JIBYX/HEBHDIC MpOpOCTKH Malla OUHMaJIHCb OT KOKYPbI, MpONycKasIMcb yey 
pe3 msacopyOky, NorpyxXaivcb B XOJOAHbIM alleTOH, MepeHOCHIMCh Ha BOF 
poHky Broxuepa W Mp OTCaCbIBaHHH BBICYIIMBaNMCb NATHKPaTHOM MpOMBIB. 
KOH XOJIOJHbIM alleTOHOM. TakoH alleTOHOBbIM pemapaT TiaTeibHO pacTuly 
paca B CTYNKe H MNpocenBaica. 50 r nomyyeHHoro Nopouika pacTupasHcHy 
c 40 r kBapmesoro necKa H 4%-M pactBopom NaCl ua 0,2 M dociatuom 6ycepe 
pH 5,5, k KoTopomy. Obl WoOaBneH wucTenH (Ha 400 ma pactBopa 1,9 r un 
ctenHa). Pacrsop BHOcHICca NopuuamMH no 100 Ma Mu nocne pacTupaHHa CAMBadi 
CAH Ha (PUJIbTP M 3aMeHAJICA HOBO NMOpluen. 
. @yJpTpoBaHve BeOcb Yepes MA3ry c oTCacbIBaHHeM. Uepe3 Boe CyTOF 
OTPUbTPOBaHO 325 MJ ONasleclMpyomleH 3eleHOBaTOH wxu_KOcTH pH 5,56 
K KOTOpOH JoOaBuieHo 65 ma 1 N pacrsopa NaOH zo pH 9. IIpu stom o6paso fi 
BaJICH OOWJIbHbIM Ccepbii ocaqoK. Ilocze wextpudyrupoBaHua B TeyeHHe 30 MuH | 
npx 4000 06/MuH HayocaqouHad XKHAKOCTb BbICOeHa JoOaBseHvem TBepAOrch 
M@JIKOH3MEJIbUCHHOFO Cysb(aTa AMMOHHA Jo 25%. Ocalok yameH nweutpudy: 
rHpOBaHHeM H IIpOMBIT XOJIOMHBIM 25% pacTBOpoM cyJbiaTa amMonua. Hat 
OcaouHad *MAKOCTh COeMHeHA C IIPOMbIBHBIM PpaCTBOPOM, HW KOHILCHTpallMs 
cyJbata aMMOHHA Jopeyena Jo 50%. Tlocne 48-yacoporo cTosHua mpu 4° 
OCalOK MIPpOMbIT XOJIOKHbIM 50% pacTBOpOM CybtaTa AaMMOHHA uM CycneHzUpo: 
BaH B 100 ma 0,02 M pactsopa wuctrenna B cocdatHom 6ydepe M/15 pH 7,3) 
BpicTpo Havasocb OOpasoBanne KpucrasioB. JloOaBieHo 7,5 r TBepyol NaC. 
Wu ocTaBuleHO Ha 24 uaca mpu 4°. Ilpu mukpockonupoBaHun B3BeCH OKa3aJOCcb p 
4TO KPHCTAaJIJIbI COCTABJIAIOT OTHOCHTeEIbHO HeOOJIbIUyIO YacTb B3BecH (puc. || 
cjleBa) HM CKPbITbI BelleCTBaMH aMOpdHOTO XapakTepa. 

Bec cyxoro octatka B3Becn B | ma Obl 0,1215 r, Ho comepxanue a30Tel 
B 1 ma Obiio Bcero 1,71 mr (1,41%). 

AXTHBHOCTD Mpenapata Oblia MCMbITaHa Tipu WelcTBuH Ha Ka3evH u Ha eH: 
3OHapruHunaMuy (9TOT mpenmapaT cuHTesupopaH JJ. B. YaeuxKopoii). 
IIpu yetctaun na 1% pacrBop KaseuHa B cbocpaTHom 6ydepe M/15 pH 7,¢ 
B ipucytcTBuu 0,01 M tpunona B wu 10 mr unctenua B | Ma, 3a 21 uac pac-| 
enHsoch 8,4% MenTHqHbIX cBasel (pH pacmenmenuu 80 mr Kaseuna, cojep-! 
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uc. 1. IIpore#uasa Phaseolus aureus Roxb. Caepa -- 6¢3 aBTomu3a, CiipaBa— Mocse apromusa. 600 x 


| 
| 
| 
| 


| K cmambe 10. B. Baeeckoeo, emp. 439 


Pue. 1. Atino co6omA. Ox. 7, 06. 40 X 


H, T, 120, Ne 2 


Kailero 12,8 mr asora, ocBoGogzuocb 1,08 mr as3ora). IIpu qeticraun Ha 6eu- 
OWapruHvHamMuy 0,3522 r nocequero Obiwin pactsopeup B 10 ma 0,2 M doc- 
barHoro Oydepa pH 7,0 (uonnas cua pasua 1,2). 1 mm storo pacrBopa cmewiaH 
1,25 ma 0,2 M cbocaruoro 6ydepa pH 7,0 u 0,25 ma pacrsopa depmenra, mpu- 
‘OTOBJICHHOTO TaKHM OOpasoM, TO 5 MJI B3BECH KPHCTaJIIOB CMEWWIMBAIIHCb C5 Mu 
),2 M hochatxoro 6ydepa pH 7,0, B Koropom npesBapuTembHO Obl pacTBo- 
ens! 0,0653 r nucreuna u 0,0375 r Tpuiona B. V3 storo pacrsopa HemeWIeHHO 
0 CMeLUMBaHHu oTOOpaHb! 4 mpoOni no 0,2 ma u orruTpoBanb no Buapuirer- 
epy cnupTospim 0,01 N NaOH. Posuo uepes 60 mun. crosnua mpu 20° oro- 
)pavbl Clezyroure 4 npoOpi no 0,2 Ma uM ToxwKe OTTHTpOBaHbI. PesysbtaTs! TATPO- 
3aHHA CJeyroulne: 


3peMaA B3ATUA Mpob _ yo Ha THTpoBaHue 0,01 N NaOH, mua pupoct, ma 


auavio Ovods 7D 1 RIES 07) bil tok 0 Ma Gpnte, bo — 
epes 60 MuH. 3700" 7416 20g) AB Coe aoe cet ns 


IIpu nepeywucneHHv Ha BeCb OMbITHIM pacTBOp 3TH WAdpbI Mawr mpHObiwb 
a30Ta CBOOOHbIX AMHMHHBIX Tpyll, SKBUBaTeHTHY!0 12,58 ma 0,01 N NaOH, 
re. 1,76 mr amuuuoro a30Ta. Tak Kak B ONbITHOM pacTBope ObluIO GeHsouuap- 
hMHMHaMVa Bcero 0,0352 r, c coflepxxaHvem amMMHHOro a3zora 1,78 mr, TO 3a 
50 MHH. Obl pa3loxKeH BeCb OeH30MaprMHHHaMHy. 

B caefyiouleM OMbITe MbI H€CKOJIbKO H3MeHHJIM OTHOWeHHe MexKy OeH- 
;OMaprMHHHaMUOM  (epMeHTOM, YMeHbIUaA KOHLECHTpallHio MOCcMeAHero BABOE. 
<pome Toro, mpo6b Opamucb no 0,25 ma (ro 4 mpoGpl) yepes KaxwybIe 30 MuH. 
IpHBOJHM OKOHUATCJIbHbIC pe3yJIbTaTbl MpHpocTa aMMAHOrO a30Ta Ha BeCb 
MIBITHDIM pacTBop — aGcoJIOTHOrTO HM B MpoleHTaxX K aMHHOMy a30Ty cy6- 
Tpata (3,56 mr): 


3a 30 uu. 4,79 mr 50,3% 
mats vee a 09,8, 
ee Oise Zoe 66,0, 


| [ina nomyyueHua Oomee uMCcTOrO KpHcTaIMyecKorO MpenapaTa MpoTeHHasbl 
bl PeIMIM OCBOGOLUTHCA OT GEIKOB, COMPOBOXRAAalOWMUX PepMeHT, MYTeM aBTO- 
usa. Jina stot wenu 100 r Bosmyummocyxux cemaH Phaseolus aureus 6pliu 3a- 
OUeCHHI, Yepe3 Ba HA OUMULEHbI OT KOXYPbI WM pacTepTbl C MecKOM H 3 Ir WHCTe- 
una B 500 ma 0,2 M coccharuoro 6ydepa pH 5,5, cofep2xamero 20 r NaCl (uon- 
aa cua 1,9). JoOapnen Toyo, H CMeCb aBTOJIM30Basacb Boe cyTOK mpH 30°. 
DrdusibTpopaHo Ha BopoHKe Broxuepa yepes OfMH COM UIbTpOBaIbHOH Oy- 
ary C JIerKUM OTCacbIBaHHem. MuubTpaT JoBeyeu Wo pH 9 yoOasnenuem 100 ma 
N NaOH. Ocayox yaaseH nexTpHdpyrupoBannem. K pacrBopy JoOaBuieH CyuIb- 
bar ammMouua yo 25%. Ocaok WeHTpHdyrupoBaH H MpOMbIT XOJIOHbIM 25% 
DaCTBOpOM cywJbcdbaTa aMMOHHA. HafocaqouHad %KUAKOCTb CoequHeHa C Mpo- 
BIBHBIM paCTBOpOM HM BbICOIeHa Cybc:paTOM aMMOHUA Mp 50% KOHIWeHTpalMu 
oculesHero. 

| Ocamox wexTpudyrupoBaH, mpompit 50% XOJIOQHbIM paCTBOpOM CysIbipata 
AMMOHMA M pacTrBopeH B 100 ma 0,02 M pacrsopa mucreuna B 0,2 M cdochatHom 
Bydepe pH 7,0. Jlo6apmeno 20 r pacreproro NaCl. Hocrapneno B peppu- 
KKepaTop. 

Ha cuelyroumi Jenb ocayoK WeHTpHdyrupoBaH HM CycmeHMpoBaH B 33 MII 
),02 M pacrsope uucreuua B 0,2 M cocibarHom Oydepe pH 6,5. Beman kpuctan- 
WuecKu TAKE OCaOK, IPH MMKPOCKOMMpOBaHHH OOHApyXKUBINMH OOUIb- 
O€ KOMMUeCTBO IWeCTHpaHHbIX MylacTHHOK (puc. | cmpaBa). AKTMBHOCTE ero 
Sbivla ropa3fo BbIIe, YeM y epBOro MpenapaTa, a HMCHHO IIpH JeHCTBHM B3BeCH, 
aspeyeHHon B 100 pas (rT. e. comepxauel B 1 Ma Bcero 3 Mr Cyxoro BelllecTBa 
5,33% asora), Ha CeH30HIaprMHuHaMU OblIM NOYYeHbI CeLyIOWMe PesyuJIb- 
atnl. K 4 ma pacTBopa OeH30uapruHuHaMula, CofepxKalllero 0,1395 r stToro 

307 


BelllecTBa, 10OOapseH | Ma pasBeyqeHHoH B 100 pa3 B3Becu. PeakiMA ueT Np 
19°. Beuio caemanHo no 5 npo6 no 0,2 Ma JIA KaxkJOro THTPOBaHHA. 


Tlowis0 Ha THT- TIpupoct, 
poBaHue IIpupocr, % K aMHHHOMy 
0,01 N NaOH mua Moa asoTy 
0 3,02 — — 
08 MHH. 3,06 0,904 +26,8 
Zee ay OS +0,93 +46,2 
BUS 4,90 +1,48 +73,5 


TakHM O6pa30M, TIpHMeHeHHe aBTOJH3a MH ApOOHOrO BbICaIMBaHHA Ip TO 
CTOAHHOM NOepxkaHHn cepMeHTa B aKTHBHPOBaHHOM COCTOAHHHM JleHCTBHel 
IMCTeHHa MO3BOIHIO NOJYYHTh BbICOKOAKTHBHbIM KPUCTaJIMYeCKHH penapa’ 
TIpOTeHHa3bl CCMAH. 

Sa MOCTOAHHY!O TEXHHYECKYIO MOMOMLb IPH HaCTOAULeM UCCJIeOBaHHU MIpH 
Holly OmarofapHoctp E. IT. AmexkcaHyposou. 


Taapuplit Boranuyeckul cal Tloctynuao 
Axajemuu Hayk CCCP 21 1 1958 


UMTHMPOBAHHAS JIATEPATYPA 
1 JR. Ki man et Re LS mit hy Ja Biol. Ghem! 207i onda. 


Horaagn Akagemun nayrx CCCP 
1958. Tom 120, Ne 2 


BHOXHMH A 


O. B. KA3AKOBA, jeiicreuTrembuniit uwiex AMH CCCP B. H. OPEXOBHU 
wu B. O. WIHHKATEP 


BJIMAHHE TEMMEPATYPbI HA CKOPOCTb PACIIENJIEHHA 
IIPOKOJIJIATEHOB KOJIJIATEHA3OU 


| Hactosujax pa6ora nocBalleHa U3y4eHHIO BJIMAHMA TeMMepaTypbl Ha CKO- 
|POCTb pacillenJIeHHA KOMMAareHasol pa3JIMYAbIX MpOKOJIareHOB (pacTBOPHMbIXx 
|KOJIJareHOB) H3 KOXKM KpbIC, OOOMOUKH WiaBaTebHOrO My3bIpA Kapna (“xTHO- 
|KOJI) H KOXKH TPecKu. 
OTH OeKH OOJalaioT MpHONMM3HTebHO OMMHAKOBbIMM MOJICKYJIAPHbIMM Be- 
}CaMH HM pa3sMepaMH MovieKyut (*) M HMeIOT, CYA# 0 aHHbIM peHTTeHOCTpyKTyp- 
|HOTO aHaJIH3a, CXOMHYIO KOHUrYpauMto MOMHNeNTUAHBIX Weneh. C [pyrou crTo- 
| POHbI, OHM OTJIM4AaIOTCA MO KOJIMYECTBEHHOMY COJep2xKaHMIO OKCHMpomHHa, O6- 
pasyroljero BOLOpOsHble cBaA3u THnNa — OH...OC — u urpatomero Ooubilly10 powb 
iB cTaOuiM3aluu Mosekym (*). IlocneqHee o6cTosTempcrBO o6ycmoBsMBaeT 
|pasHyro TemmepaTypy TeloBoH eHaTypalluH MpoKoNareHoB B pacTBope, 
|COMPOBOXLAIOULyIOCA PaSPbIBOM BOJOPOHbIX CBA3eH HU pacialoM MoyeKyJ Ha 
}coctapHble uacTu (1,3"°). Takum o6pasom, B 9TOM CJTydae MbI MMeeM CHCTeMy OJH- 
| HaKOBbIX CYOCTpaTOB C pa3HOH CTeMeHbIO CTaOWJIbHOCTH HX MoseKy. Ham ka- 
l3alocb, YTO M3y4eHHe paciilemeHHA KONMareHa30H TakUxX cyOCTpaTOB MOxXeT 
\MpeAcTaBIATb U3BeCTHbIM WHTepec. 
| IlpenapaT komuarevasbi Obl NoyyeH us cbulbTpata KybTypp! Clostridium 
jhistolyticum myrem ocaKyeHua cybtpaToM amMMoHuA m0 Metony Mak-JlenHHana 
iM fp. (°) c MocmeLyIoulMuMu WHasIM30M TpOTHB BOJbI HW CyWIKOM B BakyyMe U3 3a- 
|MopoxKeHHOro cocTosHuA. Beiku MouwyuasMcb IWyTeM SKCTpaKUWH W3Me/IbyeH- 
|HbIX TKaHeH KHCJIbIM WHTpaTHbIM OydepoM M WHaJIM30M OTPMJIbTPOBAHHBIX 9KC- 
‘TpakTOB MIpOTMB pacTBOpa ABy3aMmelleHHoro dbocibata HaTpus. Odpasyrounecs 
Ip LManuse ocalKW COCTOAM W3 M@JIKUX UPIOBHXHBIX OOpa3s0BaHHl, MOXOKUX 
Ha Kp¥cTawbl. OcaKH MHOrOKpaTHO MIPOMbIBaJIMCb BOOM WM COXpaHAJIMCb 
|B Bue MacrooOpasHoH maccpbl. Bce onepaluH MO MpHroToBJeHHIO yYKasaHHbIx 
MpelapaTow mpoBowusmucb mp TemiepaType He Ble 3—4°. CKopoctb dep- 
MeHTATHBHOrO pacileMIeHHA H3MepsAlacb B BHCKO3HMeTpe OcTBaspya. Ja 
JONbITOB TOTOBHJIMCh pacTBOpbI GeMKOB M Upenapata KoJareHaspl B 0,05 M 
'TPHOKCHMeTHaMHHOMeTaHOoBOM Oydepe c pH 7,2, cogepxxanyem 5% xslopucToro 
KaJIbuua. Takoli Ke MeTO, H3yY4eHUA MeHCTBUA KOJIareHa3bl Ha HXTHOKOJI ObLI 
Mcnomb30Bnan Tanmonom u mp. (*). Jia onpeyemeHua CKOpocTH TeNJOBON je- 
iHaTypaluH CyOcTpaTOB YaCTb ONbITOB CTaBHJlacb Oe3 WOOaBseHHA cepMeHTa. 
Ha pue. | mpefcrapmeHbt KpuBbIe CKOPOCTH pacileMeHUuA KO arenasou pas- 
JMUHBIX WpoKosareHos (KpuBble A, 5, B) B saBucHMocTH OT TeMMepaTyppl. 
CkopocTb pacilemeHHA 34eCb BbIPAxKeHa B YCJIOBHBIX BeJIMUMHAX, PaBHBIX Ha- 
KJIOHY IIPAMbIX 3aBHCHMOCTH H3MCHeCHHA JOrapudpMa YeIbHOM BASKOCTH OT Bpe- 
Me€HH HM paCCUMTAHHbIX MyTeM JeIeHHA pasHOCTH 3HaveHUH MOrapHpMoB Ha pa3- 
HOCTb COOTBETCTBYIOU[MX 3HaYeHHH BpeMeHH B MuHyTax. Ha 9TOM 2»%Ke PHCyHKe 
JaHbl KpHBbIe CKOPOCTH (B TaKMX %Ke BeMMUMHAX) TeNOBO JeHaTypauun cy6- 
cTpatos (KpuBble a, 6, 6). Kak BUAHO, OV€Hb HHTCHCHBHOE pacillelleHe KOWWa- 
rewa30l MpoKouarena H3 KOK KpbIc HaOMOJaeTca upH 24°, Taka *#e CKOPOCTb 
paculenJIeHHA UXTHOKOJIa HaOOMaeTcA Mpu 18°, a OeKa U3 KO*KM TpeckH — 


309 


mpu 10°; WHTeHCHBHOe MaeHHe BASKOCTH 3a CUeT TemIOBOH JeHaTypallun 1 c 
UCXOJMT [JIA 9THX CyYOCTpaTOB pH TemMMepaTypax, COOTBETCTBCHHO 36, 28 Mi A‘ 
IIlpu paccMoTpeHuH noJioxeHHA WH XapakTepa KPHBbIX CKOPOCTeH cbepMeHTa- 
THBHOFO paculenseHva M TenMOBOH eHaTypallMu CTaHOBHTCA ACHBIM, 4TO q0-| 
CTaTOUHO HHTeCHCHBHOe JelicTBHe KOJWareHasbl HaOMOfaeTca yxe pH TeMMepa-f 
Typax, MpH KOTOPbIX ElLE} 
HeT IIpH3HakOB eHaTypa-| 
IMM WH COXpaHAeTCA TMepBO-F 
HayasibHad KOH@Urypalluay 
cy6cTpaToB. Tem He MeHEEe C} 
MOBbILUeHHeEM TeMIepaTYPby, 
JOJIKHO MpOHCXOJMTb ocmao-} 
JIGHHeE BOROPOHbIX CBA3CKE 
WM YMeHbINeHHe BHYTpeHHek) 
CTaOWJIbHOCTH MOeKYI. ITC} 
ocma6leHHve He HaCTOJIbKC) 
BeJIUKO, YTOOb! BbISBATb Pac: 
lal MOJIe€KYyJI, HO OHO, O4e+f 
BHHO, JocTaTOuHO, 4TOOB 
cjlemaTb cyOcTpaT OCcTyI-y 

Puc. 1. Sapucumocru or TemMepatypbt cKopoctel paciler- HEIM JUIs RelcTauAa PepMee 
JleHHA KOJareHa3sol (kpuBbie A—B) utensoBpolt nenaty- 14: MHbIMH CJIOBaMH, JWJI1Ay 
paunu (KpuBble 2—é) pasMUHbIX MpoKosMareHoB; A, a— MeUCTBHA KOJWIareHa3bl He-~ 
43 KOXKK Kppic, ), 6 — u3 mwlaBaTeabHOoro Ny3bipA Kapa o6X0J,MMO HecTaOHJIbHoe CO-) 
SINE Pie Hs IS a 9 crosHue cy6ctpata. Uem ono} 
Oobuie, TEM OOJIbINe CKO-§ 

pocTb paculemieHuA. PasHol crelleHbio MpHpOAHOH CTaOHJIbHOCTH MOVJIeKYJIy 
B3ATbIX HAMH OCJIKOB MOKHO OObACHHTb MOMOAKEHHE KPHBHIX CKOPOCTH paculen-f 
JIGHHA B 3aBHCHMOCTH OT TeMlepaTypbl. if 
EcrecTBeHHO, 4TO paciipocTpaHeHHe NoMoOHoro 3akJIOUeHHA O HeEOOXO]H-) 
MOCTH BHYTpeHHeH HeCTaOMJIbHOCTH CyOcTpaTOB JWI UX pacileneHuA depMeH-§ 
TaMH Ha Apyrve depMeHTaTHBHbIe peakUHH C OeJIKOBbIMH BeLIeCTBAaMH MOET) 
MpeACTaBHTb 3HaYHTeJIbHbIM HHTepec. B mMomb3y BO3MOXHOCTH TakOro 0606-4 
Il€CHHA TOBOPAT HEKOTOPble WaHHbie (Hampumep (8, °)) 06 yBemHYeHHH CKOpOCT 
paclienJieHHA MalaHHOM, TpHMCHHOM MH XHMOTPHMCHHOM TJIOOyJAPHbIX OeJKOB) 
B IIPHCYTCTBHH MOYEBHHEI, OCaGJIAIOIeH BONOPOAHbIe CBA3H. OfHako B CLyyuaey 
POOYAPHbIX OeIKOB Mbl HMeeM Goulee CIOMKHYIO CHCTeMy CyOcTpaTOB H NoWy-} 
YHTb JOCTATOUHO YeTKHe JaHHble O HX COCTOAHHH pH dbepMeHTAaTHBHON peakUHH} 
JOBOJIbHO TpyfHO. Bo BcAKOM culyyae, 30eCb HeEOOXOAHMBI JaibHellMe HCCe+ 
loBaHHuA. 


Ckopocme peakyuu 6 yen. edunuyex 


VuctutyT 6uouormyueckoit HM MeAVUHHCKOM xuMuu Tlocrynuao 
AkajlemMuaw MeqHuunHCKUX HayK CCCP 27 1 1958 


UMTMPOBAHHAA JIMTEPATYPA 


1P. Doty, T. Nishichara, Proc. Confer. Recent Adv. Gelatine and Glues 
Research, Cambridge, July, 1957.7 K. Gustavson, TheChemistry and Reactivity of Col-] 
lagen, N.-Y., 1956. *® H. Tl. Ecunosa, Buoduszuxa, 2, 461 (1957). 4B. H.Opexo- 
Buu, B.O. Wnuxutep, JAH, 101, 529 (1955). > B.H.Opexosuys,B. O. Il nn 
Kutep, TAH; 115, 137 (1957), § J. MacLennan, I Mandi EB. Mow esse 
Clin. Invest., 32, 1317, 1829 (1953). P. Gallop, S.Seiiter, E. Meilman, J. Bio 
Chem., 227 891 (1957). ° H. Limweweaver, S. Hooyer, J. Biol Ghem., 1s7eam 
(1941). 9M. TI]. 4epuuxkos, Bonp. meg. xum., 3, 115 (1957). 
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Jlokazann AKkanqemun HayK CCCP 
1958. Tom 120, Ne 2 


BHOXHMH 4h 


A. M. KY3HH wu E. B. BYJMJIOBA 


O CIOCOBHOCTH JE3O0KCHPHBOHYK JIEHHOBOM KUCJIOTHI 
CTUMY JIAPOBATb OKMCJIATEJIBHOE ®OC®OPHJINPOBAHHE 
NOCJIE OBJIYGEHHSA 


(ITpedcmaeaeno axademuxom JI. C. Illmepu 21 I 1958) 


B MHOPOUNCeHHDIX paOoTax OblvIO NOKa3aHO, YTO B pAe TKaHel NOX BuUa- 
KMCM MOHMSMpyiomleH palMalWuu HapyllaeTca Wpolecc OKMCMUTeMbHOrO cpocdo- 
)WIMpOBaHHA, 4TO BbIpaxkaeTCA B MOHM2XXCHHOM CMOCOOHOCTH JaHHOH TKaHH 
OpasoBbIBaTbh Makpo2pruyeckue cbocdopHbie coemuHenna ((1°) uw gp.). TaKkxe 
I3BeCTHO, 4TO IIPH OO yYeHHH HapyllaeTca CHHTeC3 HYKJICHHOBBIX KHCJIOT HU UX 
ITpyKTypa. CHcTeMa OKHCJIMTebHOTO cocctbopHHpoBaHHaA UM HYKJIEHHOBbIe 
(MCJIOTHI, H, B MepBylO Ouepeyb, We30kcupHOoHykKseuHoBaa KucsoTa (JIHK), 
)Ka3bIBalOTCA, TaKMM OOpa30M, HaHOoslee palWOuyBCTBUTeIbHbIMH CHCTeMaMu 
» KMBOH KleTKe. EcTecCTBeHHO, BOSHHKAeT BOMpPOC, HMeeTCA JIM CBA3b MexK]Ly 
iSMCHCHHAMM B OJHOM cucTeme HW B Apyrow. Mcxoyqa us mpescraBieHul, pas- 
‘MTbIX ONHUM U3 Hac (°), o pom usMeHenua JIHK B pajuallMonHoM nopaxkenun 
KIeTKH, MpeCTaBJIAJIOCb MHTepeCHbIM OIM2%Ke H3YYHTb 3aBHCHMOCTb H3MeHe- 
(MA OKUMCJIMTeIbHOrO docopHwIMpOBaHHA B TKaHAX OOJyYeHHOTO 2MBOTHOrO 


B muTepaType MMeIOTCA OTJeJIbHbIe KOCBCHHbI€C YKa3aHHA Ha BO3SMOXKHOCTb 
fakow cBa3u. Tax, Ilmuxor (”), uccileqya oKucuTelbHoe docdopuMpoBaHHe 
y Alkaligenes faecalis, noka3au, UTO OHO UJeT TOMbKO B MPMCYyTCTBUM NMOJIMHYK- 
ieOTHla, YUACTBYIOUerO B OKUCJIMTeIbHOM (poc(OpHJIMpoBaHHH B KauyecTBe 
rocTaBHOH uacTu cpepMeHTHOHM cucTempI. KputcKuli (°), pa6oraa c romMoreHaTaMH 
neueHu rowyOa, HaOmofal, uro WoOasmenue JTHK ypemuumpano nepexoy He- 


euTuduunpopanHoe. B nacTosmel paOoTe MbI NOMbITaIMCh NpOCeAUTb BJIMA- 
HHe HaTHBHOM uM NoBpexkeHHOH oOOmyueHnem JIHK ua oKucautTembHoe cbocdo- 
DHJIMpOBaHHe B HOpMe H Noce ero NOBpexeHuA NOHMSUPylolleH pasuaunelt. 
| B onpirax Ucnoub30BaJIHCb Gesble KPbICbI. OO yYeHHe MpOBOMMOCb Ha Tpex- 
rpy6ounom annapate upu 180 xs. 30 ma u dunptpax 0,5 Cu + 0,75 Al. Hosa 
DOMYYeHUA XUBOTHBIX cocTaBiana 1000 r. Uepes 24 yaca nocne oOsyyeHuA 
iB KOHTposle Opaslach NeveHb HeOOJYYeHHBIX 2KMBOTHBIX) H3B/IeKalacb NeveHb, 
rOMOTeHH3UpPOBaacb C ABOKHEIM OObemom 0,25 M pacrBopa caxapo3bl, a M0- 
NYYeCHHbIM YTOMOTeHaT WeHTpH*pyrMpoBalcA WIA YMasleHuA HepaspyWieHHbIx 
KeTOK HM OCHOBHOM uacTu agep. B onpirax Mcnoub30BaJICA MOJYYeHHbIM TAKUM 
tytem WeHTpHdyrar (B JaibHeHuiem NosyseHHI WeHTpHdyraT OyyemM Has3bl- 
BaTb B3BECbIO MHUTOXOHIpHii). OKucHTelbHOe (ocdopusIHpoBaHve U3sy4uaJlOcb 
Ha cucTeme, cofep»xaBueli 4-107? mom. cykumHata HaTpusa, 2-10°? mom. coc- 
baTHoro Gydepa, 1,3-10°? mon. AT®, 2-10 mom. xsopucToro MarHHA HW BSBeCb 
uToxouzpul. B paOoTe onpesemasocb NOMIOMeHHe KUCMOPOa C NOMOULbIO all- 
apata Bap6ypra u yOblmb HeopraHuyeckoro ocopa, olpesedsemoro HO Me- 
ony @ucke u Cy66apoy c 3ameHoli aHKOHOTeHa aCKOPOMHOBOK KHCJOTON. 
B OMbITaX HCHOIb30BaICA MpenapaT HaTpvesoli comm JIHK, kotopax nomy- 
amlacb 10 Metoxy Mupcxoro u Iomanctepa (°), coxep2xasa 15% asora, 8% qoc- 
bopa, a BOsHbIe pacTBoOpbl ee OOJIayaH CTPYKTYPHOM BASKOCTHIO. 
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B I cepuu onpirop, NpoBeseHHoOH C MpemapaTaMu MeveHH pee 
OGOMYYCHHbIX 2KHBOTHBIX, Mbl YCTAHOBHJIM YPOBeCHb OKHCJIMTeIbHOTO (po P| 
JIMpOBaHHA B HalUHX YCJIOBMAX, MpeMCTaBsIeHHbIM Ha PHC. | rpynmon CTOJ} 
6uKop A*. Jlo6apmenue JIHK k 93TOH B3BeECH MUTOXOHAPHH, CofepKalles 


fLMON. 
-an 
Le 20 
1 
0 
Puc. 1. Ornomenue P/O: A—Koutpomp, bR— Puc. 2. Tormomenue Heopranuyeckoro (ou 
MeveHb O6/YYCHHBIX XKHBOTHBIX, B— neyeHb dopa. OG6o3sHayeHHA Te 2e, UTO Ha PHC. f 


O6uIyUeHHbIX 2KUBOTHEIX —-/THK, [—mreueHb 
OOMYYeHHBIX X%HBOTHEIX —+-oOuyuenHan JLHK 


HeOOJIbILYIO TPHMeCb HOPMAJIbHBIX Aep, He MpHBOAMO K KaKOMYy-JIH60 H3M¢ 
HeHHIO YpOBHA OKUCIUTeIbHOTO (poccpopuJIMpoBaHus. Bo I] cepuu onpiros, mpely 
craBsleHHOli Ha BCeX pHcyHKax rpynmouw cromOuKos 6, Obisl0 BbIACHeHO, UT} 
OOYYeHHe KpbIC PCHTTeHOBCKUMH Jy4aMu B Tose 1000 r IPMBOLMT K yrHeTeHy)} 
OKUCJIMTeIbHOFO (octbopHsMpOB2aHuA BO B3BeCH MUTOXOHAPHU, NoOyYeHHO} 

M3 MICYCHH STHX XKMBOTHBIX Yepes 24 ye 


ca nocule OOJYYeHHA, YTO COOTBETCTBC 
20 | Baio YxKe HWMeIOULMMCA B JIMTepaTyp 
| jaHHpim (°). IIpH stom bIxaHHe TKaH 
He MeHaIOCch (pic. 3 5), a CBA3bIBaHHI 
vu Heopranuyeckoro (pochbopa UH OTHOLIE! 
| Hue P/O cHHxKas0cb B cpeyqHem Goulet 

! uem B 3 pa3a (1 B, 2 B). 

A & B if 


B caenyroneHw cep onbirop (H} 

Puc. 3. [lornomenne kucopoza. O6o3na- De ia oe ee 
ueHHA Te Ke, ¥TO Ha puc. 1 mpoOaM, COlep2kalllHM B3BeCb MHTOXOB} 

pul nevenu OOJYYeHHbIX KHBOTHBIX| 

noOapisnacb JIHK B kouuuecrBe 2 mr Ha 2 Ma MHKYOaNMOHHO! cmMecu. Oxa3et 
Jiocb, uTO B MpucytcrBuN JIHK cpxa3bpiBanue HeopraHMyeckoro cboccopa B OGsy\ 
YeHHBIX 1poOax BOspactaso Gomee eM B 2 pa3a 10 CpaBHeHHIO C TAKUM 2%Ke TIpe| 
Oamu 6e3 JIHK (puc. 2 B) w sHauutenbHO Bospactam KosppuunexT P/O (puc.1 B)| 

J[1A NpOBepKH, CBA3AHO JIM HaOsOLaBlueeca HCUeSHOBeHHe HeEOpranHyeckor} 
cbocopa c AbIXaHHeM, Obl NocTaBseH pA OMbITOB B aTMocdepe a30Ta. B 3TH 
yCOBHAX HeOpranuyeckuH (hocop He Mcuesal HH B KOHTPOJIbHbIX HeoOsy} 
YeHHDBIX 1poOax, HH B OOYYeCHHBIX Mpo6ax c YoOaBnenuem JLHK. O6 oxucan| 
Te@JIbHOM XapakTepe HaOJOMAaBLWIMXCA NpOWeccoB TOBOPHJIO Tak2Ke OTCYTCTBH 
CBASHIBAHHA HeEOpranuyeckoro cdocopa mpu WoOaBseHun BMpo6y 2,4-HHUTpPO 
cbeHona B KonWeHTpaunu 10-4 M. B mocnequem caryyae HaOIOgamca axe He 
Cobo Mpupocr HeopraHMuecKoro doctbopa, cBaA3aHHBIli, 110-BH],HMOMY| 
C akTHBallWeH pocdaraspl. CileqoBaTesbHO, OOaBeHHe HaTHBHOL, BbICOKO 
nouMMepHor JIHK B 3HayuTebHOl Mepe CTMMyJIMpyeT HapyulenHoe Npu oGsy| 
YeHHH OKUCJIMTeMbHOe CociopuMpoBaHne. 

B nocaegqHelt cepum onpiros pactsoppt JIHK 3a 24 uaca nepex ompirom o6y 
yaIHcb y-yyamu Co® B yo3e 100000 r, uro mpuBoyuso, B CooTBeTCTBHM Cc AM 
TepaTyPHbIMH JaHHbIMH, K MOJHOMY MCUC3HOBEHMIO CTPYKTYPHOM BASKOCTI 
B W3y4aBINMxXCA pacTBopax BCNeAcTBHe JenomuMepu3annn JIHK. Jlo6apnenm 
oOmyuenHbIx pactsopos J[HK (B Tex xe KomMueCTBaX, 4TO M BBIIIe) K mpo6e 
CoflepxKalleH MUTOXOHApHH OOYYeHHBIX XKMBOTHBIX, H€ YBCAMUMBaIO CBASBI 


* Kamkgpr crom6uk Ha Bcex pucyHKax — cpeqHee M@KTY MapadebHEIMA mpo6amMu I 
OT]CJIbHOM OTIbITe. 
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BaHUA Heopranuyeckoro (docdopa (pvc. 2 JT) uw ne nopEuano Koabduunenta 
P/O (pue. 1 SF). 

Ha OCHOBaHHM NOJYYeHHBIX JaHHbIX MOXKHO CKa3aTb, YTO HaTHBHAaA HeoO- 
myyenHad JIHK cnoco6ua cTHMyJIHpoBaTb OKHCAIMTeMbHOe coctopuMpoBaHHue 
80 B3BECH MHTOXOHApHH NeyeHH OOy4YeHHOrO %KUBOTHOrO. OOsyyeHHe pacTBo- 
pa JIHK, sBpisprBaroujee ee JenouMMepusalluio HM YaCTHUHOe pa3spyilleHue, Now- 
OCTbIO CHUMaeT CTHMYJIMp yroulee AelicTBue JTHK ua okucsutTembHoe tpocopHuiH- 
WDOBAHHe B STHX YCJIOBMAX. 

Tlonyuennbie pe3ysIbTaTbl yKa3bIBaloT Ha HaJIMuUMe elle H€ BbIACHCHHBIX CBA- 
Be, WMeromluxca Mexay JLHK afpa u okucauTesbHbIM dbocsopuMpoBaHveM 
YWTOXOH] pH, HU [elaioT BeEPpOATHDIM JOMYMLeHve, YTO H3MCHECHHA HYKJICMHOBBIX 
HCOT B pe3syJIbTaTe OOJYYeHHA CTOAT B CBA3H C OMHOBPeCMCHHO HLYULMM Hapy- 
eCHHEM OKHCJIMTEIbHOLO spocopHIHPOBaHHA B OOJLYYCHHBIX KJIeTKAaX. 


AT 


VMuctutyt Guonorvueckol dusuKu Tloctynuso 
Axajemunu Hayk CCCP 15 I 1958 


UWMTHPOBAHHAS JIMTEPATYPA 


eke eso tet.enre be Hy Brent sme ll) Reds Proc rll 2705 (1952) 55 Gre A 
WJ. Hickman, Proc. Soc. Exp. Biol. and Med., 80, 407 (1952). * D. W. B 
HOneyi o's, Brit. J. Exp. Pathol., 36, Ne 4, 432 (1955). - *E. Maxwell, GAshwell, 
NArch. Biochim. et Biophys., 48, 389 (1953). ° JI. B. Muttapesa, Meg. paguon., 1, 
5 (1956). 6 A.M. K y 34 4, M3zn. AH CCCP, cep. 6uon., Ne 3, 273 (1957). 7 G.B. Pi n- 
<hot, J. Am. Chem. Soc., 77, 5763 (1955). § Tr. A. Kputcxku it, JAH, 113, 146 (1957). 
WA. E. Mirsky, A.W. Pollister, J. Gen. Physiol., 30, 117 (1947). 
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Jloxnxagn Akagemuu nayk CCCP a 
1958. Tom 120, Ne 2 ‘a 


BHOXUMHA . 


Ujen-Koppecnonyent AH CCCP C. E. CEBEPHH u Y BIH-MHHb 


MPEBPAWEHHA 8-AJIAHHHA B MOYEYHOM TKAHH KPBbIC 


@MepMeHTaTHBHBIt pacial $-alaHuHa M3y4asICA MHOrHMM UCCiefOBaTeIAY 
Mu*, B TOM 4MCe H B HalleH JadopatopuH. UacTb aBTOpOB IIpHUWIM K BbIBOLY,| 
yTo §-aJlaHHH B NovedHOH TKaHH He HWosBepraeTca JesamuHupoBaHuto (?, %),) 
JIpyrue xe (4°) noKasaiu, ¥ro HoOaBeHMe 8-allaHuHa K CpesaM WJM KaluMiles 
KOPKOBOrO CJIOH MOYCK KpbIC HM KPOJIMKOB MpHBOLMT K U3ObITOUHOMY OOpa3o-} 
BaHHIO aMMMakKa HM MOTOWeHMIo KHCOposa. Ilpu stom oOpas0BaHHe aMMMaKel 
M Morsioujenve KMCOpoya 3a cueT $8-alaHHHa HaYMHaeTCA TONbKO Nocse 40—) 
60 MvH. MHKYOallHu, MpHueM pasJIMUHble AQbl TKAHEBOTO JbIXAHHA, He BUAA-E 
OULMe Ha OKMCIMTeIbHOe Te3aMMHUpoBaHke d-a-allaHHHa, Mpekpaulaiu oOpa-y 
30BaHHe aMMHaka 43 oOaBmeHHOro 8-asanuua (°, °). Iry ocoGenHoctTp A. H. Map-s 
IUHH CKJIOHeEH ObII OObACHUTb CYULeECTBOBaHHeM B TKaHH NWoueK cremudu4eckor) 
Jesamunasbl B-alaHuua (*). 

B nocmequve Yoxbl CTaIH MNOABIATbCH paOoTbl MO H3yyeHHIO OOMeHEr 
8-allaHvHa TakxKe B ApyrMx OpraHax XXHMBOTHHIX.PoOeptc u Bperop (°) Ha6w10-f 
Jai w36bITOUHOe OOpas0BaHHe [vIIOTaMMHOBOM KUCJOTbI MpH WoOaBseHHH! 
8-allaHHHa WU &-KeTOrIOTApOBOM KHCJIOTHI K MpelapaTaM MeyeHu H MOsra MbIIUeH. 
Kometuayu u Kaelin (1°) onyO1uKoBaM JaHHble, Kacalolluecd MepeaMHHupo-t 
BaHHA §-aJlaHHHa H HHO3HHOBOH KHCJIOTHI B MpeMapaTaX MbIILI M MO3ra KPpBIC.. 
Pacnal $-aslaHuHa in Vivo Obl M3sydeH TakxKe pAOM UCCefoBaTemeh c mpu-f 
MeHeHHeM MeyeHBIX aTomos (11-18), B onpirax in Vivo 6bIo0 ycTraHoBeHO, 4TO} 
NapeHTepasIbHO BBeJCHHBIM B-aJlaHHH C OOJIbINOH CKOpocTbIO pacnayaeTca c 06-4 
pa30BaHHeM MOUCBHHbI, AMMHaKa, YIVICKHCJIOTHI H alleTaTa. OqHaKO MexXaHH3M) 
oOpas0BaHHA HM3ObITOUHOrO aMMHaKa BH3MeJIbYCHHOH TKaHH KOPKOBOFO CJIOA| 
moyek 3a CueT JOOaBJIeHHOrO $-allaHHHa OCTaBaJICA HEACHBIM. | 

SToMy BOMpocy NocBAllaeTcA HacTosmlad padora. 

MetTouxk a. Onbitb! mpopoquiucbh c Kalluiel KOpKOBOrO COA MoOYeK} 
Kpbic (Bec Kpbic 140—150 r). Hapecka KalMub B KomMuecTBe 300 mr nomemta- 
nach B 1,7 ma docthaTHo-couleBo CMecH, He COJep2KallleH HOHOB Kasbuus (!4)- 
Odum“ OObeM peakIMOHHOH cMecu Obi papen 2 Ma, pH 7,1. OnuirnHaa mpoba 
cofepxata 20 ywmom 8-alaHuHa. Maky6auua mpopoguiacb B aTmocdepe Os) 
vu Ne mpu 37°. [IpoyomKutTenbHoctTs HHKyGanuu — ot 20 Muu. no 4 uac. Benkn 
ocaxklaIuch WOOaBeHHeM OfHOrO OObemMa 3,75% pacTBOpa BObdpaMoBOlt KH 
CIOTbI, C NOCMeLYIOULMM BbIepxKHBaHveM B TeyeHHe 15 MMH. Ip HUB3KOL Tem 
mepatype**, . 

AmMMak onpeseisica mo Metoxy KouBes. AMHHOKHCJIOTEI onpeslemsuINcB, 
KOJMYECTBEHHO Mocse xpomaTorpaduyeckoro pasfeeHua Ha GyMare m0 MeToay 
Tupu (*°) c HeKkoTopbimu usMeHeHusAMH. B HalMx OMmbITax pacTBopuTeneM caiy- 
“MIA CMeCb A-OyTaHOJI : yKcycHaad KuCOTa: Bola = 5:1: 1. Mpossasan 


\ 


* OO30p paOor mo f-ananuuy cM. (4). 

** OcaxyaTb OeKH TpuxXOpyKcyCHOH KMCOTOM He peKOMeH_yeTCA, TaK Kak TPHXJop- 
ykcycuat KucioTa MellaeT xpomaTorpaduyeckomy ompexenenuio B-anaHuna (aTHO $-anaHuHa 
pasqeimerca Ha 2 yactTu). Yaaene Ke TpuXMopyKcycHo KuCMoTH abupoM conpoBomyaerca 
NOTepAMH. 
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pomaTorpaMMy HMHTMApHHOM IpH Temmepatype 75°, Tak Kak mpu 65° oxpacka 
-allaHHHa pasBMBaeTca He MoHocTHO. IlaTHa amMHOKUCNOT SmIOMpOBaU v3 


y Zz v 4 a 6 ( 6 


Puc. 1. VcuesHopenne 8-ananuna (a) u oOpa30BaHuve u30bITOUIIbIX 

a%-aylanuHa (0) M rOTaMHHOBOH KuCOTHI (¢) MpH WHKyOallMA moueU- 

HOM TKaHH KpbIC B aTMOCdepe KuCOpoga. 1, 2— fo uuKyOauy, 

3,4— 40 mun. unkyOauuu, 5, 6—160 muy. unxyOauuu, 7, [8 — 
240 MHH. wHKyOalluu 


Dymaru 4 Ma 25% aleroua, comepxamjero 1,5 mr Cu (NOs).. Kosopumerpuyeckoe 
papejeseHve MeJHBIX KOMIVIeKCOB AMMHOKUCJIOT, OKPaleHHbIX B POSOBbIii UBET, 
MpoBolwIH Ha (oTosIeKTpoKOJOpHmMetpe DIK-M c ucnomb30BaHvem CHHErO 
CBETO*UVJILTpa. 

IIpH mocTaHoBke OMIbITOB C 
WpOKCUIaMHHOM  TKaHeBYIO 
KalluHily OCTABJIAJIH Ha 10 MMH. Vcuesnopenve B-ananuna u w36bITOUHOe o6pasoBaHne 
mpH Temmepatype 37° Cc. ammmaka, a-alanuHa w rmoTamMHOBoll KucaOTE mpH 


INH,OH- HCl, pacrBopeHHbiM B WHKYOauuH KalIMUbl NOYeyHOH TKAHH KpbIC B aTMO- 
),7 Mat OydepHoro pacrBopa cdepe Kuctopofa (pacuer B ymow Ha 300 Mr BilaxHOK 
? 2) 


diea Own reliecaumnt 


TKaHH; CpefHHe JaHHEIe 43 4 OMBITOB) 
BaTeM JlOOaBIAIH CcyOcTpaT Hu ; 
: 16 
PpoBOAMJIM WHKyOallH10 ( ). 2 V36pitouHoe obOpasoBpaHHe 
TloxroTopka KpbIC JIA OMbI- oak Z on GAT 
(OB. C WSOHMKOTMHMATMgpasH- E82 one = SS lam 
ie) a S @; 
tom (MHI) mpopogusacb co- Bae of ea te 5 pica 
? S SS ee sex Se 
rlacHo yka3saHHamM _ Bpayu- See Sisk alwecer ies Heme ae 
urea u Asapx (7%). - 
eS YL BT AI Be Ma.0:O- 40-° | 2,80 | 0,78 | 0,83} “05638 | 2,25 
y*X heunue. B meppou ce- 160 | 7,62 |-5,47 | 4,20 | 0,48 | 7,44 
Boul |) 2 0,59 | 5-85.32 


DMM OMbITOB ONpeeANHCb aM- 240 8,75 
Wak H aMHHOKUCHOTH!. Hamu. 

DbIIO MOKa3aHO, KaK HM IIpespl- . as 269 
lyujuMu = apTopamu .(°°),, uro us6bITOUHbIi aMMMak OOpa3yeTCA 3a cueT 
3 -ananuna TOmbKO Mocue 40 Muu. MHKYOalluH B aTMOcdepe KucOposa. B anaspoo- 
BIX YCIOBMAX H3ObITOUHBI aMMMaK He OOpasyeTca Marke Np 4-yacoBol HHKy- 
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6auun. OnHako Mpa NomMoLM xpoMaTorpa@uyeckoro MeTOAa MocsMe 20-MMHYTHO)}! 
WHKy6auun B aTmociepe Oz win Nz B mpo6ax ¢ oOaBseHHbIM B-aylaHHHOM yay 
JlOCb HaGuOLaTb M3ObITOUHOe OOpas0BaHHe %-allaHHHa HM TJIKOTaMHHOBOH KUGR 
not. 3a 160 Mun. HHKyOauMH B Oz B OMbITHOM mpoOe KOuM4eCTBO H3ObITOUHOTYE 
aMMMaka coctapaset 5,17 pmoua, «-ataHHHa 1,20 yMOmA, TsIOTaMMHOBOTE 
KucoTHI 0,48 Mos. 
OHoppemeHHo 8-alaHHH ucuesaeT B KOsIMUeCTBeE 7,62 yMoOnA (cm. TAO. U 

u puc. 1). 
Vis6nirouHoe o6pas0BaHue &-aMMHOKHCJIOT HM aMMMaka 3a CueT $-aJlaHHH 
MOXKHO OODACHHTh pa3IH4HO: 1) B-alaHHH B TKaHH MoveK MOJBepraeTca OKUGH 
JIMTeJIBHOMY  Jle3aMMHApOBaHHioy 

By 1BZ a 3aTeM 3a CUeT BbIJeJIMBIUETOCH 
aMMHaka OOpa3yloTCA &-aMHHOls 


Ss 


HUpOBaHHaA. 
2) V3 8-anaHuHa IyTem mepep 

aAMMHMpOBaHHA HelNocpeACTBeHHYe 

OOpa3ylOTCA %-aMHHOKHCJIOTHI, KC 

P TOpble 3aTeM Je3aMHHHPYIOTCA 5 
o6pa30BaHHeM aMMMaka. 1 

3) IIpotekator 06a mponecce 
OJHOBPeMEHHO. 1, 
Jia Toro u4TOObI BbIACHHTHY 
KaKOH H3 STHX Tpex WyTeH B Ter 
CTBHTCJIbHOCTH HMeeT MeCTO, M@ 
MOCTaBHJIM OMbITbI C TOPMO*KeHHess 
aMuUHodepas3. 
Kak H3BeCTHO, FHA PpOKCHJIaMH ff 
CBA3bIBaeT KapOaMHJIbHYIO rpynn} 
coconupHAoKcaix WH TOPMO3HE 
AKTHBHOCTb aMHHOdepa3s. B Hel 
jpeg ii iaape's IUHX OMNbITaX THApoKcHaMuH Ff 


ec cjole wes KoHHeHTpannH 10°? M nomHocrpift 
uc. 2. BauaHve ruqpoKkcuiamuHa Ha mMpeppalile- A 
Hua B-anaHina. A — ucuesHoBenne B-alannHa (BHU Mayers a oOpasopaHue aMMuHé 
oT Hysiepoi smu) H OOpasoBanHue ua6niTOUHoro Ka 3a CueT $-asaHuHa. IIpu sto} 
aMMMaka (BBepX OT HYJICBOM JIMHHH)—B UMOT Ha &-AMHHOKUCJIOTbI TaKxKe MOUTH HE 
300 mr BaxKHOM TKAHH — pH MHKyOauH Kawunipl o6pasyrorcs (cm. puc. 2, A u B. 


noyeuHoH TKaHH Kpbic B TeyeHHe 160 MHH. B aT- 16| 
Mocdepe KHCJIopofa. KonueHtpalua PrHypoKcnu- Kak Obii0 TlokasaHo paxee (* 


amuna: J — 10-4 M, J] —4-10-4 M; /I17 —10-8M; THAPOKCHJlaMHH B KOHILCHTpalln 
J —xKounTpospnble npo6s, 2—onpitapie npo6sr. 4-10 3 M nuKkorga He nosapanel 
5B — o6pasoBanne vW3ObITOUHbIX O&-aMHHOKHCJIOT 38 yO HOCTHIO oOpa30BaHHa &-aylaHy 


cuer B-aaHuHa B TeX Ke OMbITaX (cpeqHHe aH- i 
Hple, B. UMON Ha 300 mr BiaxKHOH TKaHH). Kou- Hae RP Eee 


WeHTpalluA rugpokcniamuna: J—10-4M, JJ— lapaTaxX NeveHH KPBIC. B Hain! 
4.10-4 M, I1I—10-°M, IV—4-10-°3M. 1— ombiTaxX rHApOKCHJIaMMH B KOHIeFL 
a&-aslaHHH, 2 — ruiioTaMHHOBaA KHCIOTA Tpauuu 10% M yxe pakTHyec : 
NOJIHOCTbIO =NOaBJA § mporect 

nepeaMMHu poBaHnna B-allaHuha H OOpas0BaHHe H36bITOUHOFO AMMHaKa. ITO MON} 
HO OObACHHTb TEM, 4TO pasHble aMMHOdepasbl OOJayaloT pasMYHOM uyBCTBI} 
TEJIbHOCTbIO MO OTHOLMCHHIO K THAPOKCHIaMHHY. PesyJIbTaTbI ONbITOB c rH Ap 
KCHJIAMHHOM FOBOPAT B MOJIb3y BTOPOH FHMOTeSbI, MpeAIOReHHOH IA OOBACHI) 
HMA OOpasoBaHHA H3ObITOUHBIX AMMHMAaKa HW &-aMMHOKHCOT 3a CueT 8-amaHHE! 
B TKaHH moueK. 
JlONOJHUTeIbHbIe MOKaBaTeIbCTBA STOW THMOTeSbI Mbl NOJYYHM B ONBITal 

C KaluMueH mouek Kpbic, oTpaBseHHbIx MHI. | 
Msyuenue MHI in vivo (*”) u in vitro (48) y mukpoopraHu3Mos 4 y XHBOTHEL 
mokasao, uro MHI, no Bceli BeposTHOCTH, ABJIAETCA AHTHMCTAOONHTOM BHT; ; 


RX 


mame N OW HKD @ 
ES HAGBHHHH48 
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monas aeruginosa MHI (300 y/mn) tTopmo3ur tTpaHcmesamMHupoBanne ryin- 
muHa Ha 59%. B onbirax c mpenapaTaMu neyeHu Kpbic, orpaBsenHEIx VHT, 
HaOMONAaOCb MOUTH MOIHOe NOAaBJIeHHe CHHTE3Aa %-alaHHHa H3 MMpyBata H am- 
mMaka (1°), 

Halim onpitbl c KalliMiel moueKk KpBIC, 
TpaBleHHbIxX VHT, moKxaszaiu, To B 
IKKOHTPOJIbHBIX poOax (C TKaHbIO XKH- 
EBOTHBIX, He MowyyaBuux MHI) npu un- 
WkyOallMH B TeyeHHe 4 4ac. B aTMmoctdepe 
KMCOpOfa 3a cueT OOaBeHHOrO B-asa- 
imMHa OOpa3yetca 8,22 umMomA aMMHakKa; 3a 
#9TO 2Ke BPEMAB OMBITHBIX 1poOax H3OEITOU- 
HOTO aMMHakKa OOHapyXHTb He ylaJlOCb 
cm. pc. 3). IIpu stom, mpaBaa, He3sHauH- 
CJIbHbIe KOIMYeCTBA $-aslaHHHa WCuUe3aloT 
|TlaBHbIM o6pa30M IlyTeM OOpa3s0BaHHA «- 
jAMHHOKUCIOT. OjlHaKO 9TOT BONpoc G6yser 
a OTpeH B cilefyiouleM CooOueHHH. Puce. 3. Ucuesnopenue $8-amaHHHa (BHH3 
Ha ocHOBaHHM W3JIOXKEHHBIX SKCMEPH- 6, HY.1eBO! sIMHHM) H OOpasoBaHHe H36bI- 
MeCHTaJIbHbIX JA@HHbIX MOXKHO CUHTATb yCTa- TOUHOTO aMMHaka (BBepx OT HyJI€BOH JIH- 
HOBaeHHDIM, YTO MepBOK cTaMeH TpeBpa- HMM) IIpH pasMYHO! AIMTebHOCTH MHKy- 


: «  OallHH B KHCIOpoge Kalb! noweyHoi 
CHUA -dJlaHwHa B KaHIMie MOYeCYHOU 
7 P s TKaHH KOHTPOJIbHBIX (/) H OTPaBJICHHbIX 


H3OHMKOTHHHJTHApasHyoM — (2) KPBIC 
FAMMHHPOBAHHA C IIpeoOpa30BaHHbIMH WIM (cpefuwe WaHHbIe H3 4YeTHIPeX OIIbITOB, 


| noS6aBneHHEIMH &-KETOKHCOTaMH. O6pa- 8 vom Ha 300 mr BuaxKHOM TKaHH). 
OBaHHe H3ObITOUHOTO aMMUaKka saBasnerca /—40Mun., J—160 man., IJ — 240 mun. 
|pe3yJIbTaTOM TocweAYyIOUleroO MesaMMHUpPOBaHHA HakalWIMBalOUlUXCA Mp ITOM 
: -AaMMHOKUCAIOT. 


5 
Oo 
~~ 
IN) 
No 


SWMPFANHDYOHKROAS 


I Z ig 


| 
| KaHH KPbIC ABJIAeCTCA Mporecc ero mepe- 


Mockosckul rocyfapcTBeHHbIt yHuBepcuTer Ilocrynuato 
um. M. B. Jlomoxocopa 20 I 1958 
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Jloxnagnp Akagemun nayx CCCP 
1958. Tom 120, Ne 2 


BHOXHMH) 


Jl. T. WOHEB 


HMCCJIEMOBAHHE COJEP)KAHYS BASKHEMLUIMX AMHHOKUCJIOT 
B BEJIKAX CEMAH ®ACOJIN 


(ITpedcmaeaeno axademukom A. H. Onapunoim 18 I 1958) 


3pembie cemena cpacomu (Phaseolus vulgaris) coqep2kaT 3HaUHTeJIbHbIe KOJI} 
yecTBa OeIKOBBIX BeulecTB. Ilo qanHbim CmupHopol-MKkonHuKospon (*) coze} 
»Kanue oOusero Geka (N-6,25) B d@acomM Haxo_UuTCa-B Mpezenax oT 15 Jo 3016 
Ha cyxoH Bec. OfHako JlaHHbIe MO AMMHOKMCJIOTHOMY COocTaBy OesIKOB (aco 
HenNOJIHbI. HekoTopble 43 9THX JaHHbIX OTHOCATCA TOJIbKO K OJHOH H3 OeJIKOBbEE 
cppakuni dacomu — kK cpaseomnHy (7), pyre WaHupie (*) OTHOCATCA K aMHH@ll 
KHCJIOTHOMY COCTaBY CYMMapHOro OeKa, HO H€ OXBaTbIBaIOT HEKOTOPbIX H3 Hie 
3aMCHUMBIX B MHI€BOM H KOPMOBOM OTHOIMe€HHH aMMHOKUCIIOT. KomMuecTBeHH@ 
XpoMaTorpaduyeckoe HCCIeOBaHve COepxKaHHA AMHHOKHCIOT B aco J 
cux TOp He MpoBosusiocb. Bosee feTasibHoe HCCeOBaHve AMMHOKHCJIOTHOIB 
cocTaBa OeIKOB CeMAH (acOJIM OJI2KHO NO3BOJIATh YTOUHUTbh UX OnoOrMuecKye 
I€HHOCTb. # 

B mpopeyeHHoH HaMH paOoTe MbI HCCJIeMOBaJIH KOJIMUeCTBEHHOe COsepKaHbs 
JlBeHalaTH aAMHMHOKHCJIOT B CYMMAapHbIxX OesIKaX Ce€MAH Tpex COpTOB (pacouip 
Vccneqopauch Goslee pacipocTpaHeHHble GomrapcKHe copta dacomn Ne 102¢) 
2638 vu 3003, npHHaqviexamlve K pa3HoBHyHocTH Subcompressus. PacTeHua Obi 
BbIPalleHb! pH OAMHAKOBBIX YCJIOBHAX Ha OMbITHOM Yy4aCTKe Kaespbl pactie 
HHeBOACTBa CopucKoro CesIbCKOXOSAHCTBeHHOrO MHCTUTYTa UM. Teoprua JIrf) 
MuTpoBa B 1950 r. 

IIpenapaTbl CyMMapHbIX OeKOB CeMAH (pacouM Mbl NoyyanH moO MeTOy 
Kanmeuko (3), Ho 3aMeHHJIM OcaxkKyeHHe GeKOB yKCyCHOM KUCOTOH Ha OcaHf 
JeHHe COAHOH KuCOTOH pH pH 4,5—5,0. Ilpu uspmeuenuu aso0THcTErX Bel 
MLeCTB H3 CEMAH (PaCcOJIHM KOJIMYECTBO H3BJICUCHHOTO B pacTBOp a30Ta COCTaB IAI} 
97 ,8—98,0% or oOujero asora dacomM. BeikoBble MpemapaTsl nocae TpexKpal 
HOFO MepeocaxkeHuA COfepxKasH CeLyIouMe. KOMMYeCTBa a30Ta(B MpoleHnta} 
Ha cyxoe HW OOe330JIeHHOe - BeLecTBO): M3 copta Ne 1028—i5,12%, Ne 263 
15,40%; Ne 3003 15;55%. 

Beiku rHpouMs0BasH ca6biM KHnaueHHem 6 N HCl B Teyenue 24 uac 
Tlocne yqaneHusa COMAHOM KUCJIOTLI B BakyyMe OcTaTOK pacrBopsmu 0,2 N HCE 

J\iA HM3YYCHHA AMMHOKUCIOTHOTO COCcTaBa CYMMapHbIX OeKOB CeMAH (pall 
COM Mbl MpHMeHHJIM MeTOA BOCXOAAMeH JBYMepHOH pacipeyenuTeibHOM xpce 
matorpajun Ha Oymare. Bpbuia ucnomb3soBaHa XpoMaTorpadvyeckan BaTManhil 
ckan Oymara Ne 1 u3 TP. 

[1H MOJHOTO pasteJIeHUA MHTepecyiou[HX HaC AMHHOKHCIOT MBI MOcMe MpGil 
ROJKUTEMbLHOTO UCIbITAHHA MpHMeHHJIM [Ba Bua IBYMepHbIX XpoMaTorpaMMis 

B mepBom culyyae MbI HaHOCMIM Ha XpoMaTorpaduyeckyio Gymary ompened 
JCHHOe KOJMYCCTBO COMAHOKUCHOTO THApOMM3aTa UM JWI MpOABMCHUA XpomMaTCh 
rpaMM TIPHMeHSJIM MOCeqOBaTeIbHO WBa pacTBopuTesa: 1) BOMOHACHINeHHET'! 
denon u 2) OyTaHon — MypaBbuHad KuCNoTa — Boga (75:15:15). Srof} 
xpoMaTorpamMou (puc. 1) MbI NOb3OBaNMCh JA KONMYeCTBeHHOTO onpene! 
JICHHA H30JeKIMHa, PeHMalaHvHa, BaiMHa, THpOsHHa, MeluMHa (+ aylaHHn)si 
TpeOHHHAa, TOTAMHHOBOH KUMCJIOTLI MW aprMHuna. 

Bo BropoM cilyuyae HaHeceHHbI Ha OyMary rugzpomusaT HelirpanusoBams) 
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Wx pactsBoputenett: 1) Boyo- 
BILNLEHHbIM (PeHO, CONepxKa- 
am O0,1% 8-okcuxHHomMHa u 
OyTaHOJI-MypaBbHHad KUCJIO- 
i— Bona (75:15:15). Ha 
Wb xpomatorpamme (puc. 2) 
HaBaJIOCb YTKO pa3eATb U 
pelesATb KOJIHYECTBEHHO 
}MHOKUCIOTEI MM3HH, THCTH- 
Hi, aplruHUH, acllaparHHOBy!o 
cory, mewn (-+ asanyu) 
THpO3HH. XpoMaTOrpaMMbl 
euiH pasmMeppl 32X40 cm. 
-PBLIM PaCTBOPHTeIb Mpony- 
aH lO KOpOTKOH cTOpoHe 
oMaTorpaduyeckou OyMarn B 
MeHHe 24—28 uac., a BTO- 


I 
! — 0 JJIMHHOM CTOpoHe B 
| THOH Temnepatype. AMMHO- 
{ 


eHve 32—36 uac. mpH koM- 
KCMOTLI + UeCHTHPUUMpOBAaIH 
BeMunHaM Ry. Ja Oomee 
hdHOH UeHTHpUuKAaLMH K Mpo- 
KTaM THpouu3aTa mMpHMe- 
Baul lpemapaTbl UHCTbIX 


c. 2. Xpomatorpamma ruApomusata cyMMapHoro Oeu- f 
cemaH cpacomn. Ilposputeiu: cepa HampaBo BoOHa- Kak *"Buguo us Taos. |, 
Wennpli denon, cogepxKamuh 0,1% 
W3y BBepX  OyTaHOJ—MypaBbuHaa KUCIOTa — Boa copTaM OOHaPYXKUBAIOTCA B 
515: 15). 1 —ansuu, 2—ructuqun, 3 — apru- 
WH, 4 — actaparuHopad KucJora, 5 — JIeHUMH (+-ana- 
HHH), 6 — THposHH 


jiapax 4 N ammuaxka. Ammuak yfauaim c OymMaru B TOKe BO3qyxa B TeueHHe 
KOJIbBKUX YaCOB HW 3aTeM MPOABJIANIM XpOMaTOrpaMMYy MIpolycKaHueM CieLyt0- 


Puc.l1. XpomarorpamMMa rugpomm3a cyMMapHoro Geka 

cemaH dacomu. I[possuremu: cepa HalpaBo BOOHa- 

CbIIeCHHbIM eHO, CHH3Y BBepX OyTaHOJ — MypaBb- 

HHaA KucoTa — Boma (75: 15:15). 7 — aprunun, 

2 — raioraMMHoBasd KucloTa, 3 — TpeoHuH, 4 — Jeli- 

wHH (-+-anaHuH), 5 — THposHH, 6 — BanuH, 7 — de- 
HHaaHHH, 8 — H30eHILHH 


uHoKucsoT. TlomHoe COBNafeHve MATCH H UX YCHJICHHE CJIYRUJIO JOMOJIHH- 
IbHbIM NOJTBEPKMECHHCM HaJIMUHA npeqnouaraemMon aAMMHOKUCIJIOTEL. 


KomuuyecTtBeHHo ompese- 
JIGHHe AMMHOKMCIOT MpoBo- 
mua mo Tlacxunont (*) c He- 
KOTOPbIMH BHOH3MeHeHHA- 
mu. Tpuntrodau, nomHOocTbIO 
paspyulaioulMlicd mp KHC- 


ow 6G JIOTHOM THApomH3e, ompeye- 
& | JIAJIM KOJIMYCCTBEHHO B OT- 
] TieIbHOH mpo6e no Propry 


(*). 

IlomyyeHHbie Hamu pe- 
3YJIbTAaTh, IpeAcTaBJAIoULHe 
cpeqHHe BeIHYMHbI u3 4— 
6 MapadVJIeIbHbIX olmpeyese- 
HUH, IpelcTaBJeHbl B TaOw. 1. 
Jia cpaBHeHH¥A B 9TOH 

Fe Ke TaOMIe MpvBeseHbI He- 
KOTOpbIe JHTepaTypHble Jau- 
HbIe. 


8-OKCHXMHOIMHAa, HanOOJbIUMe pas/IM4YHA M0 
cojlep2KaHHl (eHWJlaslaHuHa, 


aprwHuna, THpo3HHa, Tpeo- 
HMHa, H30JleHIMHa, BaJIHHa, 


Asuna WM TaoTaMMHOBOl KucmoTE. Copt Ne 1028 orauyaerca OT OcTaJIb- 
JX COPTOB MIOBBIWeHHbIM COJepxKaHveM aprHHUHa, JIM3HHa, BaIMHa M [vllo- 
IMMHOBOM KUCIOTH. Pa3sHutla B COJepxKaHHH OCTAIbHbIX AMHHOKUCJIOT Haxo- 


ITCA B Mpefewax OWMOOK MeTOJa ONpeeeHuaA. 


| 3aKag 332 
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Ta6auna ft 


CofepxaHHe aMHHOKHCIOT B CYMMapHbIx Oemkax ceMAH (pacouM B MpoweHTax 
(Ha 16% OenkoBoro a30TAa) 


Copt Copt Copt an CyMmMapHblit @aseouuH 

(ate Ne 1028 | Ne 2638 | Ne 3003 ) Pashmina ate (2) no (?) 
Apruuuy UZ yay) Gaz 22,0 6,2—10,1 4,89 
TucTuguu yt | Bini By By 2,2—3,6 2,3—3,0 
Jlu3uH Uoil 6,4 6,4 16,4 3,4—7,3 4,58 
Menu sanaHun Prt 2,9) 4,8 43,7 _— 3) 745, 
TuposuH 2,9 Bal 2,6 A9R2 2,0—3,1 2,9—3,.2 
Tpuntrodan 1,9 ‘lst 4,9 5,6 0,7—2,7 + 
TpeoHHH Biol 4,9 3158) Zao — — 
Jletimuy (-+-aanuH) 8,5 atl 7,8 10,4 =~ Ooms 
Vis071enuHH By) Der 6,4 DE A0) = — 
Banuu Bail 2,8 Pane AS) 72 — 1,04 
T mroTaMHHOBas _K-Ta 18,0 — 15,0 20,0 \ 46—24 14,54 
AcnaparHHopasl K-Ta 6,8 6,9 6,2 Lee 0,24 


* CojepskaHve TOJIbKO JIeHIMHa. 


Haim JaHHble HaxXOJATCA B Mpefesax rpaHull WIA COMepxkaHHA AMHHOKHCJOT,| 
Haliqenubix CmupHosolt-MkonHuKoson (+). 1 
Tlomyyennple JaHHble MO KOJIMYeCTBEHHOMY COJepKaHHto (eHuJlalaHuna.§ 
TPeOHHHA, JelIMHa, H30eHUHHAa H BasMHa JOMOJHAIOT Halli 3HaHHA OO aMHHO-} 
KHCJIOTHOM COCTaBe CYMMAPHBIX OeKOB CeMAH (acoIH HU JaioT Coulee NOMHOE! 
MpelcTaBleHve O MHTATeIbHOH H KOPMOBOli WeHHOCTH STHX OeKOB. HackoJIbKCe 
HaM H3BeCTHO H3 JIMTepaTypbl,- 

TaOauna 2 yKa3aHHble AMHHOKHCJIOTHI AC} 

CpaBHUTeJIbHBIM AMMHOKHCJIOTHBIM COCTaB CYMMapHBIX CUX NOP B CYMMapHbIX Oe/IKax 


6enkoB cemaH dbacomm uv Maca (comepxKaHHe amuno- C€MAH (acouIM He oNmpeyes-fh 
KUCJIOT BbIPaxKeHO B MPpOWeHTax K OeKOBOMY a30Ty)  JIHMCb. 


V3 ta6a. 1 BugHo, 4TO dap 


sa? hanince pone Be,  S€OJIMH NO CpaBHeHHIO C CyM} 
AMHHOKHCHOTDI cems | yo (s) | aMMHoxucnor © MAPHBIMH OeIKaMM OTNMUAeTCS| 
oe ee H€CKOJIbKO MOHH2KCHHBIM COJep-} 
mie 12.9 | 14.3 Le %KAHHEM aplMHHHa, JIM3HHA | 
haces 53 377 4.43'2 actaparMHOBOli KUCJOTEI,  ¥) 
ijeees 7,8 9,6 —18,7 CHJIbHO NOHMXKCHHBIM COJepxKa fi 
MennvialaHHH 49 2,4 —20,8 HHe€M BaJIHHa. TombKO cojep:} 
ete tag ra hae’s *KaHve JleiiMHa B cbascoMHédl 
Tpeou 2'9 30 oy Oomee BBICOKO, UCM B CYMMap}l 
Jlefinmn (--anannn) 5,4 8,0*}| —32,5 HbIX OemKax. Ilo cojepxKannK! 
Vs0nehunH 3,9 2,3 +69,6 OCTAJIBHBIX A2MHHOKHCJIOT Mex p 
Basu 2,4 Dy B) —16,0 


ly taseouIMHOM 4H CyYMMapHBIMy| 
OelKaMH HeT cymlecTBeHHO!} 
* Comepxkanve To/bKO srefinuna . pasHuupl. Takum o6pa3om, cym} 


** SHakomM + o603Ha4eH H30bITOK, 3HaKOM — s e 
MapHbIli 6e D 
HeOcTaTOK B COep>kKaHHH AMHHOKHCJIOT B GeIKax P NOK CeMaH acqalg 


dbacomm MO CpaBHeHHlO C COJe€pxKaHHEM TEX XHKE aMH- ne C5OLMy AMHHOKUCJIOTHOM)/ 
ROREMHOL SB Cena aaa cocTaBy ABJIAeTCA OenKOM 60} 
Jl€e MOJIHOWeHHBIM, vem cbazeok 

JIHH. 

Jl OWCHKM TMTAaTebHOH WeHHOCTH CYMMapHBIX 6eKOB CemaAH dbacomu Mtl 
CpaBHHJIM MX AMMHOKUCJIOTHEIM CocTaB (cpeqHMe JlaHHble JIA Tpex copTosil 
C AMMHOKHCJIOTHBIM COCTABOM Mx<Ca, OONaalollero OYeHb BbICOKOL NHTaTeABHO! 
I@HHOCTbIO WIA YeOBeKa (Taba. 2). 
V3 Tao. 2 BUXHO, UTO B CYMMapHOM OenKe cemaH cbacomM uMeeTcs 3HauHl 
T@IbHBIi M3ObITOK TpuntToava, THCTHAMHAa H u30NeliIMHAa, 4TO XapakTepu3ye 
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jolee BbICOKOe KayeCTBO STHX OeKOB. CosepKanne ekilMHa H THpO3HHa HaXO- 
[ATCA B HeocTaTKe. HeOoubwioh HeOCTaTOK HMeeTCH HM B OTHOIICHHH COfep- 
KaHUA eHHJialaHuHa, JH3HHa UW BalluHa. AprHHuH M TPeOHHH cosepxKaTcs 
3 HOPMe, NOCKOJIbKY pa3HHUbl B HX COJep%KaHHH HaXOMATCA B Mpesenax OWMOoK. 
MeTOOB OMIpeyeuieHns. 

Ha OCHOBaHHH NpoOBeeHHbIX HCCIeOBaHHH MO*KHO ClelaTb BbIBOL, YTO M0 
SOflep2KaHHIO H€3AMeHHMBIX B IMILCBOM H KOPMOBOM OTHOICHHAX AaMHMHOKUCJIOT 
3 CYMMapHOM OesIke CeMAH (bacOJIM HMeeTCA CPaBHUTeJIbHO Cepbe3HbI HEAOCTATOK. 
OJIbKO B OTHOINCHHH JIeHItWHa. AMMHOKHCJIOTHBIM COCTaB CYMMapHbIX OeJIKOB. 
joulee OWarOMpHATeH MO CpaBHeEHHIO C AMMHOKHCJIOTHBIM COCTaBOM (pa3eoJIHHa,,. 
ABJIAIOULErOCA OAHOW, XOTA MW TwIaBHOH, OeKOBOH GpakuMeH CeMAH (dacouH- 


BpiclIMH CeIbCKOXO3AHCTBCHHBIM HHCTHiYT Tloctynusio 
uM. Teoprus JIumutposa 15 I 1958. 
Codus, Bonrapus 


UMTHPOBAHHAA JIMTEPATYPA 


1M.H.CmMupuospaHMxkouuu kos a, Beaku B MpOMBILIVIeCHHOCTH H B CEJIBCKOM X0- 
auctBe, M., 1952.2 H. Tl. Ko3pmuua, B. Jl. Kpetosu 4, Baoxumusa 3epua u mpo- 
iykToB ero nepepaOorku, M., 1950. *B.T. Kaumeuxo, Yxp. Gioxim. xypu., 24, 4, 
199(1952). 4 T.C.Il1acxuua, Buoxumnag, 19, B. 6, 702(1954). © O. Firth, Biochem. 
Vs., 146, 294 (1924) °® P. Baox, . Boaanur, Amunoxucnotupml cocraB 6enKOB RB 
MMILEBLIX MpofyKTos, VWJI, 1949. 
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Jloxnayn AkayeMuu HaykK Gece 
1958. Tom 120, Ne 2 


XHMHYECKAA TEXHOJOIHS 


Ty. M. BEPKOBHY, J. M. XEMKEP, O. H. TPAYEBA uw H. WH. KYMPEEBA 


K BOMNPOCY O ®A30BOM COCTABE TIPOAYKTOB FHAPATAUWHMH 
CS HM B-C,S 
(ITpedcmaeaexo axademukom II. A. Pe6undepom 18 XII 1957) 


@Masosbiii cocraB NpokyKToB ruspaTanuu CsS u B-CeS oKasblBaeT CyulecTBeH} 
HOe BUIMAHHeE Ha CBOMCTBa 3aTBepeBLero WeEMeHTHOrO KaMHA. XOTA 9TOMY BC 
Mpocy mocpsileH pay pador (7°), ocrarouHoH ACHOCTH B HEM NOKa elle Heth 

B cBxa3H C 9THM BO Bceco1o3HOM HHCTUTYTE acGecTa, CJIOJbI H aCOOMeMeHTHE! fi 
H3JlenHh Obi H3yYeHbI Mpolecchl ruApaTayun CsS u C2S pH pa3/iM4HbIX TeMME)) 

PpaTYPHO-BJax%KHOCTHBIX yc} 
JIOBUAX M BJIMAHHe Ha HM) 

yoOaBOK MOJIOTOrO KBapIil 
Boro lecKa Hu acOecTa. 

Jlna uccleqoBaHHA ObIIy 
CHHTe3HpOBaHbl CsS u B-Cak) 
cofepxaulue He Oosee 5-| 
6% mpuMecel, KOTOpbIe pat) 
MaJIbIBaJIHCb JO yeuIbHOl 
mopepxHoctu B 3000 cm?/:\ 


a 


mepxa 99,14% SiO,, a ail 
6ecT, cocrosBmMi us 50‘ 
M-5-60 u 50% T1-6-30, mpe}i 
BapHTeJIbHO OOpabaTHIBadch 
Ha OeryHax H B roseHep') 
V3 yKasaHHblx matepvasch 
IIPHPOTOBJIAJIHCh MpeccoBak 
HbIe oOpasibl — npH3mM) 
1 x 0,6 X 3 cM, xkoroprt 


L 


C,SH;-$ —487/ 


= NOWBepraucb  pa3vIHUHbil 
MES p@2xKHMaM TBepeHHsA. q 
ST” 83 49 49 Gl, a ee ee TepMorpaMMBl CHAM} 


JIHCb Ha Nupometpe Kypx}i 
‘Puc. 1. PentresorpammMbl! mpoxyKTos rugparauun C,S: KOBa, HaBecKa MCCJleqyeM}\ 
a — nerugpaTuposaHHlt Css; 6 — 7 cyTokK BosgywHo- TO BellecTBa ~ | r, Ga 


BIaKHOrO TBepLeHHA mpH 20°; 6 — 28 cyTOK Bo3sLYUIHO- pocTb NoJkbeMa Temneparyf i 
BIaKHOrO TBepAeHHA; 2@— 8 atu, 8 uac.; O—15 arn, 10 rpay/MuH | 


24 vaca - i 
PenTreHoBcKult (pa30B 

aHaM3 BbINOIHAICA Ha Audppaktomerpe YPC-50-HM, Ha usnysenun Cu 
OTPUIbTpOBaHHOM Ni-buIbTpom. 

PesyubTaTbl MCCeOBaHHH MoKa3asM celyroulee. | 

B cucreme CsS — H B pesyuibrare npouecca rufparanuu CsS o6pasyer\\ 

Ca(OH)2 m ruqpocnsuKaTbl KaJIbIMs, (pa3s0BbIli COcTaB KOTOPbIX 3aBMCHT |f 

TeMNepaTypbl, MPH KOTOPpOH Haxouacb cucTeMa. Ompeyemenne (pa30Bo/0 

‘cocTaBa THAPOCHJINKaTOB KaJIbIMA B OOpasilax, TBepeBIUMX IIpH HOpMaJbH] 

Temmepatype (20°), a Takxke B yC/IOBHAX HU3KOTeMMepaTypHOli OOpaborKH T. 

aTMociepHoM JaBeHun (60°) sarpyfueHo Tem OOcToATeNbCTBOM, YTO Ha pet 

reHorpamMax siMHuu 3,04 n 1,83 A xapakrepHble Ia BOMOKHUCTHIX rH oy} 
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cHJIMKaTOB CeSH2 u CSH(B), copnaarorc anHuaMn HerHpaTupoBaHHOro alutTa 
Ojuiako OTCyTcTBMe Ha peHTreHorpammax (puc. 1) XapakTepHbix smHuli pyrux 
PHAPOCHIMKATOB MO3BOJIACT CUHTATb BePOATHBIM OOpa30BaHHe BOMOKHUCTHIX 
ruApocuuKaToB. OrcyTcrBve 2Ke Ha 
TepMorpammax (puc. 2 a, 6, 6) 2K30- 
TepMuueckoro adpexta mpu 830— 
860°, xapakTepHoe yma CSH(B), 
MO3BOJIACT 3aKJNOUNTb, YTO B 3THX 
YCJIOBHAX OOpa3syeTcA C,SHp. 

IIpu BpicoxoTemnepatypHoli rugpo- 
TepMaJIbHOM (aBTOKaBHOH) o6pa- 
GoTke OOpasyloTcA JBa TuspocusH- 
KaTa: CeSH(A) (aHZoTepmuyeckuit 
adpdext 480° Ha TepMorpamme, JIN- 
HMM 4,20; 3,53; 3,27; 2,41 u 1,64 A— 
Ha pextTreHorpamme) u CsSHe (3H]0- 


ee ae ee ee ee et ea al Se 
200 400 600 ~=800 1000°C 200 400 600 6800 1000 

Puc. 2. TepmorpaMMbl mpoxyKToB ruypaTalHu Puc. 3. Baustuve KoslmuecTBa KBap- 
C3S: &@ — Bos yWHO-BlaxKHOoe TBeEpeHue 7 CyTOK weBporo mecKa Ha (a3o0Bbili cocTaB 
npu 20°; 6 — 8 yac. npu 60 + 6,5 cyTOK Bo3- TIpoxyKTOBrugpaTauHu CgS mpu 8 aru, 
AYWHO-BlaxkKHOorO TBepAeHHA mpH 20°; 6 — 28 8 uac.: a— 100% C3S; 6 — 75% 
CyTOK BO3yWHO-BIaKHOrO TBeEpeHHA; 2 — CsS+ 25% S; @ — 50%C3S+ 50% S; 
8 uac. mpu 60°+ 27,5 cyroK BosqyUWHO-Bulax - 2—25% CsSt+ 75% S. 
Horo TBepyeHua; O — 8 atu, 8 uac.; e — 15 arn, 


8 uac.; 9c — 15.aTn, 24 uaca 


Tepmuyeckue adbekTe! 510 u 700°, anunu 2,90; 2,81; 2,46; 2,08; 1,87 A). 

Ilpu ruaparanuu CsS B mpucyrerBuu ac6ecta B cucreme CsS— A — H yMenb- 
mlaeTca coflepxkaHve Ca(OH)2, a Takxke 3HaYHTeEJIbHO CHW2KaeTCA KOJIMYCCTBO 
CsSHe, O2HakO B OCHOBHOM COXpaHseTCA TOT 2%e (PasOBbIH CocTaB THApOcHJH- 
KaTOB KaJIbIlMA, YTO HM B CucTemMe CsS — H. 

BaWAHMe aBTOKIaBHOH OOpaOoTKH Ha MpO4HOCTbh IeMeHTHOTO KaMHA 43 
CsS (ra6n. 1) 3aBucuT OT ee HHTCHCHBHOCTH; 3aMapHBaHHe pu 8 aTH B TeyeHHe 
8 yac., HeCMOTpaA Ha HeOarompHATHOe H3MeHeHHe (pasOBOro COCTaBa HOBO- 
O6pasoBanui, BcnemzcTBHe Sombie creneHH rHfpaTallud CsS IpHBOMT kK NOBBI- 
WICHHIO MpOYHOCTH IeMeHTHOTO KaMHa. OHaKO CAMIUKOM MHTeHCHBHAaA OOpa- 
6oTKa (15 aTn B TeveHHe 8—24 yac.) IIpHBOAMT K MOHHKeHHIO MpPOUHOCTH, YTO 
BbISbIBaeTCA, BEPOATHO, OOHApY2KeHHbIM Mepexoyom CsSHz B CeSH(A) u yBeam- 
YeHHeM COJepxKaHHA MoceqHero. 

AsTokjaBHad %e OOpadoTKa acGecTolemeHta Ha CsS Mp BCeX H3YYCHHBIX 
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PO@KMMAaX MPHBOAMT K MOHMKEHHIO ero MpOUHOCTH, TaK Kak NpOWCXOAAMad Tp 
3TOM KOppo3Ha acOecTa He COMpoBoxwaeTcA «ysyuIUeHHeM» CocTaBa THApo 
CHIMKAaTOB KaJIbuusa. 

@a30Bblli CocTaB HOBOOOpas0BaHH, BOSHMKAIOWMX Mp aBTOKMaBHO OOpas 
GoTKe B cucteme C3S — H, pe3Ko H3MeHAeTCA IPH BBeeHHM B ee COCTAB MOJIO- 
Toro KBaplleBoro Mecka (puc. 3): 3HayMTeIbHO CHH2KaeTCA Cosep2xKanHe Ca(OH)e24 


MalGnivaniae 


BuIMAHHe pexkHMa TBepAeHHA Ha MpOUHOCTb IWeMeHTHOTO KaMHA 
HM ac6ecrouemMeHTa 43 C3S 


LleMeHTHBIH KaMeHb Ac6ecTOWeMeHT 
npemen mpou- | 4 |g npegea mpou- |b | 
HOCTH IpH I fa HocTH mpH |Z |A 
PexHM TEepheHAs HsrH6e er les usrH6e g is 
ro) C a 
Sac] s, Bees. 
xrjem®| % | RS] es] tie] % [ES|SS 
am| Ou mam} O¥ 
Bo3sy. BaaKu. 20°, 
7 cyt. 153 93 41,7 | 1,97 274 93 |19,3]41,63 
To xe, 28 cyt. 165 100 41,2] 1,97 294 100 }20,8]41,60 
8 aTH, 8 yac. 188 414 10,5 | 2,05 248 84 }20,3/1,66 
15 atu, 8 uac. 427 77 44,0 | 1,97 444 49 49,4/1,74 
15 atu, 24 uac. 143 86 $10,5}2,40] 102 35 |24;3/1,70 


‘oTcyTcTByeT CsSHe, a Takxxe C2SH(A) (nocequnit ucuesaetT px 50% 00aBKrE : 
mecka). BMecTo BbICOKOOCHOBHHIX TruspocusmuKaTos CsSH2z u C2SH(A) o6pa3y?) 
4OTCA HH3KOOCHOBHbIe rupocnuKaTE! CSH(B) (addexTb! 830 uu 860° Ha TepMo 


Taoanma 2 


Bauanve 206aBKH TOHKOMOJOTHOrO KBapleBoro MecKa 
Ha @H3HKO-MexaHHuecKHe CBOHCTBa WeMeHTHOrO KaMHA 
HM acOecToueMeHTa H3 C3S 


(sanapuBanuve mp 8 aTH B TeyeHHe 8 4ac.) 


eae % LlemMeHTHbIH KaMeHb Ac6ecToueMeHT 

lipeyzen mpou- | b g peer npou- | 4 9 

HOCTH pH =f m HOCTH Mp y |] 

usrH6e £ be usrH6e 2 is 

ci OQ 

Gs SiOz B32 ED S3e = 
KT ]cm? % Ee g Gis KI Jom? } % xo r: S 
mo | Ox azloo 
100 0 188 100 10,5 | 2,05} 248 100 |20,3/1,66 
75 25 178 94 42,4]1,94| 279 412 |21,1/1,64 
50 50 208 144 15,314,82] 343 126 |25,414,55 
25 15 119 638 | 23,4 14,62| 223 90 |27,8]41,48 


rpammax — puc. 3). Ilpu Bpeyenuu B cucremy CsS —S — H acG6ecra npouc-f 
XOJMT JOMOJIHHTebHOe H3MeHeEHHe HOBOOOpasoBaHHt: eule GOomee cHwxKaercal 
cofep2kanue Ca(OH)2 4 C2SH(A) u yxe npn 25% o6aBke mecka rujpocusmuKaTpit 
MpeACTaBJIeHbI TaBHbIM OOpasom CSH(B). i 

Bpeyenve mecKa B ONTHMAJIbHBIX JO3MPOBKaX B COCTaB IeMeHTHOTO KaMHAl 
Ha CsS 3HauHTeJIbHO NOBbIMWaeT ero MpouHocTh (Ta6u. 2), wTo CBA3aHO Cc yalyuue- 1 
HHeM (aso0Boro COCTaBa THAPOCHJIMKATOB KaJIbIUA — 3aMCHOM BbICOKOOCHOBHDIX 
CsSHe2 u CeSH(A) Ha Hu3KoocHoBHble CSH(B). Jlma ac6ecromuemeuta Ha C3S.} 
NOJBeprHyTOrO aBTOKMaBHOH OOpaOoTKe, BBeeHHe MeCKa OKa3bIBaeT elle Gomnee} 
MOJIOXKUTeIbHOe BJIMAHHe, TaK KaK UpH 9TOM, NO-BAMMOM 1 
Koppo3ua ac6ecta (°). ; a a 

B cucteme C,S — H up oOprunoli Temnepatype (20°) u HusKoTemnepaTypHo 4 
PHApoTepMasIbHOH OOpaOoTKe Mpu aTMocdepHoM faBseHnu (60°) o6pa3yroresl 
BOJIOKHUCTbI€ THAPOCHJIMKaTbl, YTO YeTKO BBIABIAeTCA Ha peutrenorpam-} 
Max (puc. 4), Tak Kak WMHHM C,S He mackupyloT sMHHH 3,04 A. OrcyTcTBuel 
Ha TepMorpaMMax 9k30TepMHyecKorO 9ddeKkTa pH 830 — 860°, xapaxrep-) 
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HOrO JI BOJOKHUCTOrO ruApocusuKata CSH(B), no3sBomser cuntatTb. uro 
impH TuApataunu B-C2S oOpasyerca rugpocumuKat C,SH). 
IIpu BpicokoremnepatypxHoit 
rHpOTepMaJIbHOH OOpa6oTKe 
6-C,S (175°) oOpasyetca 
C,SH(A), a c NoBBIeHHeM HH- 
T€HCHBHOCTH NMocaeqHeH (200°) 
oOpasyetca Takxe Hu C,SH(C) 
\(QHOTepMuYecKHH acdpeKT pu 
4 730°, munun 3,04; 2,47; 1,897 
Iw 1,65 A), 
| TuypocuaukaTs Kapa, 
oOpa3yioulvecA Mp aBTOKIaB- 
HOH OOpa6orKe B cucTeme C,S— 
A —H, uMeror MeHbIIIy10 oc- 
HOBHOCTb: CSH(B), CSH(A) u 


1825 C) SH, 


q 
i 


i a 
HCaSsHs (ocneqHue Ba oOOpa- oN 4 
| 3YIOTCH MpH MHTeHCHBHOH 06- nS 

6 ~~ x P 


|paOoTKe mpH 200°). 

| B cucteme C,S —S —H 
‘IPH ONTHMaIbHOH oOaBKe 
KBaplleBoro MecKa OOpa3yr1oTca 
/Hu3KOOcHOBHbIe: CSH (B), a 
'TIp Ooslee HHTCHCHBHOM ruypo- 
| TepMasIbHOH o6paboTKe — 
'C,S;H; (TtoOepmopnt). 

im 6 cucreme’ C,S —S — A— oo cS 
—H,mpu 25% jo6aBKe mec- 
“Ka, TakxKe oOpa3yloTca HH3- * 
_KOOCHOBHbI€ TH] pOCHJIMKaTHI: 
-CSH(B) u C,S;H;, mpuyem mo- 
|CleqHuH BO3HHKaeT Ip BCex 


—§53 C,SH(A) 


~ 206 6,CH(A) 


Seen Eee eee! eee ee ee ee ee ed ee TD 
B cooTseTcTBHH ¢ Ovlaro- a A MELE i) SE RE ER AD 
TIPHATHBIM H3MeHeEHHeM (a3o- cee.) 


Boro cCOcTaBa FuApOCuMKAaTOB, 
(“Tpw BBeeHHM ONTHMasbHOrO ee Sone ae ee ae PS, ae 
JRommsectea necka nonemiaeres ¢— 2 {Toe nOsayuNo-aTenoro rsepaeate pH 20" 
|H MeXaHwuecKad MpO4HOCTb Oat aaa 

| I€MCHTHOFO KaMHA Ha CS, a 

| Take acOecTolleMeHTa. 

| Buuane pa3JIM4HbIX pexKHMOB aBTOKJaBHOM OOpaOoTKH Ha MpOUHOCTh 
_acOecTOlemMeHTa M3 CMecH 75% C,S + 25% S saBaaeTcA Ooslee CJIOXKHbIM, Tak 


Kak 3)lecb, BepOATHO, HakJlaqbIBaeTcA adeKT KOppo3HH acOecrTa. 


Beecow3Hblt HaydHO-HCCAeAOBaTeMbCKUH Tloctymuso 
MHCTHTYT acOecTa, CMIO{b, acOeCTOWeMeHTHEIX Uu3qerMii 3 XII 1957 
WH MpOeCKTHPOBaHHA CTPOHTeIbCTBA 
Ipe(MpuATMH CMOLAHOM MpOMBIIWWIeHHOCTH 
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Jloxzann AKaweMuu Hayk CCGP 
1958. Tom 120, Ne 2 


H. ®. BYJAK u 4aen-Koppecnonzent AH CCCP H. M. KAPABAEB 


O TIPHMEHEHHH XPOMATOFPA®HYECKOLO METOJIA 
K MCCJIEQOBAHHIO ®PAKIMM TOP®AHbIX JETTEM 


XpomatorpaduyeckuH MeTOA McCJIeqOBaHHA C MpHMeCHeHHeM CHJIMKAareJl as 
B KavecTBe aJcCopOeHTa IUMPOKO MCHOMb3SYeTCA LIA MCCeMOBaHUA COCTaBa Hey 
TAHBIX Ppakun u mace. J[IA UCcMeqOBaHUA COCTaBa MepBHYHIX NerTeH Tep/y 
MHYeCKOrO pa3JIOXKeHHA TBepAoro TOMJIMBa — U3yYeHHA COCTaBa KaMCHHO# 
YIOMbHOFO JerTA STOT MeTO BepBHIe OblI MpHMeneH B 1949 r. (7). B nocmequnER 
TOJbr MOABHICA pA, paOoT, MOCBHAIeHHbIX MCCeOBaHMIO CocTaBa dpakWAhy 
KAMeHHOYIOJIbHBIX HM CJlaHWeBbIx Jerreli (,3). OfHako yka3aHHi Ha NpHMeHeHH 
WaHHOTO MeTOJa JIA UCCMeOBaHHA CocTaBa TOp*AHIX Merrev HeT. 
Mspecruo, uTo W3 BCeX Jerre TePMMYeCKOTO pa3sJIOMKeHHA TBEPAbIX TOTVJIME) 
TOPAHbIE ABJAIOTCA HawOoulee CIOXKHEIMA NO cBoemy cocTaBy. B ux cocTaE 
BXOAAT CCHOJILI, OCHOBAHHA, YIJICBOLOPOMbI: MapapHHoBble, HaPTeHOBble, He: 
IIpeeJIbHbIe, APOMATHYECKHE H HEHTPaJIbHble COEAMHEHHA, COMeprKaliNe reTepo-| 
aromp!t N, S u O. BesenctBue storo TOpdsAHble AerTH ABJIAIOTCA HaWMeHee U3y-f 
YeCHHbIMH, YTO B OCOOCHHOCTH OTHOCHTCA K HeHTpaJibHOW uacTH JlerTa. Cyle-f 
CTBYIOUIMe METObI UCCIeEAOBAHHA HeliTpasbHOH YacTH TOPAHbIX MerTeH OCHO-| 
BBIBaJIMCb TJlIaBHbIM OOpas30M Ha XHMHYCCKOM B3aHMOJeHCTBHH pa3JIMUHBIX} 
peareuTtoB (FeCl3-+ HCl, H2SO,, S2Cle, HzSOu-+ P2Os5) ¢ oTfeubHbIMH rpyn+ 
llaMw coequHeHHli. A nockOJbKy H3 BCeX MepBHYHbIX Jerre TOpPauble HanOosees 
6oraTbl HeYCTOHYHBLIMM HeHTPaJIbHbIMH KUCJIOPOAHbIMH COeMHEHHAMH HM He-} 
TIpeWeJIbHbIMH YIeBOLOpoamMu, TO MpHMeHeHHe BbILeyKa3aHHbIX peareHTOBl 
W3MeHAJIO COCTaB HCCeyeMbIX (PpaKUHH MH MpHBOAMIO K OWIMOOUHBIM BbIBOaM. | 
Hau mepBbie NOMbITKH MpHMeHHTb K HCCJIeOBaHHIO HeHTpaJIbHOTO MacuJla} 
TOPMAHBIX JerTeH afCOpOUMOHHbIM MeTOA OKa3aIMCb HeYJavHbIMH, NOCKOJIbKY 
3HAUHTeJIbHad YaCTb uccselyemoro MposyKta (oT 20 Jo 25%) npu nponycKkaHuny 
yepe3 aKTHBHbIM CHJIMKaredlb OCMOJAIacb. IloqbickaHHve ONTHMAJIbHbIX YCJIOBHE 
WIA pasesieHHaA ObWIO TpoBeleHO B JBYX HallpaBJIeHHAX: 
1. Uerkoe pasyelenve rpyin yrvieBolopoJoB pH OJHOKpaTHOM Mponycka-} 
HMM Yepes CHJIMKaredb, YTO [aJlO Obl BOSMOXKHOCTh H38Oe%KaTb H3MCHEHHH B CO-| 
cTaBe YIIeBOAOpOAOB, MpOHCXOAAWMX Mp NOBTOPHOM Mporecce acopouun.| 
2. Ilong6op Takux ycioBuH Mp OHOKpaTHOM pa3feIeHHH, MpH KOTOpbIX' 
MpoTeKaHhe MpoleccoB NOJMMepH3aluH WH OKHCJICHHA HeNpeeIbHbIX yrseBo-| 
JOpOAOB Oblvio Obl CBeqeHO K MHHHMYMy. | 
UccenopanHio OblIO NOABeprHyTO HeliTpasbHoe Macwio JerKux (90—200°)' 
WM cpequux (200—270°) ppakuui Jerre, MoyueHHEIX MpH TepMHYeCKOM pa3Jo-} 
X%KeCHUH Topda TBEPAbIM TeIMJIOHOCHTeIeM Ha NMOJYNPOMbINIeHHOM ycTaHOBKe 
SHU AH CCCP. Jina yqanenns u3 HelirpambHoro Macuia coeAMHeHUI, comep- 
*Kaulux rerepoatompl (N, S u O), Obi ucnoOb30BaH MeTOL *UJIbTPOBAaHHA Yepes4 
HeakTUBHbIi CuuKarevb (*). [losyueHHaa cMecb yrseBoJopoyoB He coyepxa-} 
Jia KucsIOpoya, Cepbl H asora. J\A paseneHusl CMeCH Ha OTJebHbIE TpyMMbl ObwI' 
IIPHHAT MeTO] SIOSHTHOM xpomMatorpadun. B KauecrTBe 3/109HTOB ObIIM HCHOUIb- 
30BaHbI: JIA JIerKUX (bpakUMH — neTpoueHHEI spup, BbIKMMaIoMM Jo 45°,! 
WM alleTOH, JIA CpeqHUX — NeTpoueHHb sup, BLIKHMaIoMMN 0 65°, 6ex30n 
WM alleroH. OtroukKa pacTBopuTesel NpousBOsMMacbh B TOKe yruleKucmoro rasa. 
OkoH¥aTeIbHoe yAalenne pacTBOpHTeiel MpoMcxoqHO MpH pasroHkKe Ha peK- 
THPUKALMOHHON KOJIOHKe 3¢peCKTHBHOCTHIO B 30 7.7. Bplin MCrbITaHbI IBe MapKM 
cusukaresa: ACM (akTHBHOCTS NO CMecH A-renTana Cc 6eH30/I0M 12) u ACK. 
(akTHBHOCTb 6), KpynHocTb nomMowa 60—160 mew, akTuBauuaA cymiKoH npn 150% 
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Teyenue 6 vac. Bpiio HaHeHO, YTO ONTHMAJIbHbIM COOTHOINeHHEM WIA YeTKOLO 
a3eleHHA NapadHHO-HadTeHOBbIX OT HeMpeebHbIX YrueBOLOpOOB u He- 
peWesIbHBIX OT aPOMATHYCCKHX ABJIACTCA OTHOLeCHHe CHIMKareA CMeCH, Kak 
13:1. Ognako 3HauHTeIbHad uacTb yrueBosopoxoB ocmMousaach, apas 
reMHOOKPAalleCHHble COCAMHCHHA, HE YJlaJIfemble C CHIMKaresa Jlaxe alleToHoM. 
Ilosromy Oblla MocTaBuieHa CepHA OMbITOB AIA OTbICKAHUA TaKHX TemMepa- 
“yp, Ip KOTOPbIX B Npomecce xpoMaTorpadun MpoucxoAUO MHHMMaJIbHOe H3Me- 
eHHe HeyCTOHMYMBbIX yruleBoopoyos. IlonuxKeHue TemmepaTypbl B KOJIOHKe 
DCYINECTBIANOCh SalllMTHOH pyOaluKoH M OXsaKeHHeM pa3femaemol cmecu u 
JIOSHTOB Hue 0°. PAOM OMbITOB yCTaHOBJIeHO, UTO NOHMAeHHe TeMMepaTypbI 
0 —5, —10° 3HauNTeIbHO MOHM2KaeT MPOMecchl U3MeHEHHA YIvIeBOAOPOAOB B. 
pollecce afcopOunu — fecopOunu. B kauecTBe ONTUMAJIbHbIX yCuIOBHH JWIst. 
1eTKOFO pasfeeHHA yrvleBoLopoyoB cpeqHux pakiul HM UX MMHAMaIbHOrO. 
CMOJICHHA ObWIM MpHMHATHI! CHyIMKaredb MapKu ACM (axtTusnoctp 12), coorHome- 
ime CHIMKareiA K pa3sfelsemow cmecu 13: 1, oxmaxKJeHHe 209HTOB (B OCHOB- 
10M NeTposieHHoro adupa, BbIMbIBalOWlero MapaduHo-HadTeHoBble u Hempe- 
eJIbHbIe yrieBoOposbl) WO —15, —20°. Jlna nerkux cbpakuwul B clyuae mpume- 
CHUA aKTHBHOTO cuuMKarenan ACM culelyeT MIpHMeHATb OXJaxKTeHue Jo —25° 
H HuoKe. Hensloxne pe3yJIbTaTbl aeT TakxKe IIPHMeHeHHe CHIMKaresid MapKH 
CK (akTuBHocTb 6) B COOTHOMIEHHH K pasiemiemolt cmecu 15: | wu oxmaxyeHne 
JHODSHTOB Jo —10, —15°. 


Ta6auma 1 


Xpomatorpaduyeckoe pa3fesenue yrseBofopofxow cpeAHe mpaKwuu TopdavHoro Aerra 


} opie [bea yr DER RO eRe @opmasutopaa| B % or ne Homuoe Be x 
eRoonnal peakuHa cmecu 4HCIO oO. 
| SSF 
" 
; 
eTpOJIeHHEI adup BecuBerubiit Orpuuar. 5,0 4304 0) 0 
» » » » DDr 1 , 4382 0 0 
» » » » ORO 1,4510 102 400 
i» » » » 10,1 OR4or2 89 100 
DeH3OUI Keatpiit TlonoxKar. 40,2 AOL 2, Pai 100 
|} » TeMHOo-2KeJITHIL » 20,0 4 eT) 20 100 
\nerou TeMHO-KOpHuHeB. — 4,4 — = = 
OTepH — -— 2,9 — — = 


| Ip Beuueyka3aHHbIx ycoBuAX OTOOp HeOoubWuMx mpo6 xuAKOocTH (10— 
20 Mu) H3 KOJIOHKH JaeT BOSMOXKHOCTH YCTAHOBUTH YeTKY!O PpaHHy MexkAy Mapa- 
puHO-HadTeHOBbIMH HM HeMpeebHbIMM yrvieBoyopoyamu (no onpeeseHuio 
HomHoro uncna wu n° nocle OTTOHKH pacTBopuTela). B raOm. | mpuBeyeubi pe- 


BYIbTaTh! pasfesenua 100 r yraepogq: poop cpefne dpakuMuM Ha rpynuni. 
| Bpiio mpopeneno 9 paszenenult no 100 r yraeBoqoposos; BbI,eIeHHbIe rpyn- 
NbI yrvieBoOpoNos Onlin OObeAMHEHEI NO (PH3SHYeCKMM KOHCTaHTaM HM MOApoouo 
CCleqOBaHbl MeTOMaMH YeTKOH pekTHduKAaWMU, XapakTepHCTMKON tbusMyecKUMU 
KOHCTaHTaMH, 9JIEMeCHTaPHbIM aHaJIH30M, MOJICKYJIAPHbIM BeCOM HM T. J. 
(list uccleoBaHHaA apoMaTHYeCKHX YYvIeBOJOpOAOB Obl MpHMeHeHbI MeTO- 
IbI CTATHCTHYeCKOrO CTPYKTYpHO-rpynnoBoro aHadusa mo Ban-Hecy u Ban- 
Becreny u ro opmMysam Xasenbpyna. Pay ppakuuli Opi NOLBeprHyT oKuCuJe- 
HMO C MeHTUUNKalluel NOMYYeHHBIX KuCOT. Bpvio HaleHO,YTO apOMaTHYeCKHe 
/TeEBOOPONbI COMep2XaT B CBOeM COCTaBe COCAMHEHUA C HeIIpeeJIbHbIMH Trpyli- 
aMM, IIpHCOeIMHeHHbIMH K O€H30JIbHOMY KOJIbILy, 4TO OObACHHeT HasMUNe 
fOMHOTO UNCa Y apOMaTHYeCKHX YIVeBOJOPOOB. 


MuctutyT roprounx MCKOIMaeMBIx Tloctynuao 
Axajemun Hayk CCCP 7 II 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1H. M. Kapasaes,A.W.Buaoucxaa, JAH, 67, No 2, 279 (1949). aries Be Kea 
eyuuu u mp. Tp. Bocr.-Cu6. dua. AH CCCP, s. 3 (1955). Ceram th, S) OKO Tey, ce ie Ole 


[fi u, JIAH, 101, Ne 5, 873 (1955). 4M. B. Ipouuua, JAH, 71, Nol, 11 
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Jloxaayn Akagemun nayx CCCP 
1958. Tom 120, Ne 2 


XHMHYECKAA TEXHOJIOFHA 


H. H. MOCTHHKOB u A. Jl. MAXAMJIMH 


UCCJIEQOBAHHE JIM@oY3HN B CHCTEME TPHKAJIbBUUN®OCPAT — 
OKHCb KAJIbIMA — YPJIEPO C MOMOL[bIO PAXMHOAKTHBHbIX 
H30TONOB C*4, Ca*® u PP? 


(IIpedemaeneno axademuxom C. H. Boaodkoeuuem 31 XI] 1957) 


Ilpu ucceqoBaHHv KHHETHKH M MeXaHH3Ma BOCCTAHOBJICHMA TpuKaJIbUMH- | 
“pocata yriepojoM: 
Ca3(PO,)2 a 5G: = P. + CO = 3CaO 


-OJHUM 43 apTopos (1) Oblia BbICKa3aHa FHMOTe3a, YTO CKOPOCTb Mpolecca JIMMH- fh 
TUpyeTca B3aHMHOH judysuel peareHToB yepes COM NpOAYKTOB peakilHH —| 
OKHCH KaslbuuA. JIA NOUyYYeHUA MpAMbIX WoKasaTeJIbcTB Audpysnu yrueponal 
Mu cpoctbaT-HoHa B OKHCb KaJIbIMA, a TakxKe JIA YCTaHOBJIeHHA MapamMerpoBh: 
udy3uu Obl MpHMeHeH MeTOA MeYeHBIX aTOMOB. I) 
Jluboby3ua B cuctTeme C—CaO. PanuoakTuBHEli yraepoy C1) 

MbI TMOJTYYHJIH B BUe CaxKM MyTeM BOCCTaHOBJeHHA paluoaKTHBHOM yrieKuc-) 
JIOTbI MeTaJIJIM4YeCKMM MarHvem mpu 700°) 
B CIe€lHaIbHOH ycTaHOBKe, OOecneuH-} 
‘CrenleHb BOCCTAaHOBJeHHA TPHKambuHiidoc-  Barolleli Oe3sonacHocTb padoTH. ; 
bata B (mpouenTax) ayeTHneHOBOH |X Caxka TuaTeIbHO OUMUaaCb OT OC-) 
Fo DE ay Ce ae eget oe TAaTKOB MarHUsa Hi coyepxata 98,7 % yr 
Jepoya. Ilonyyenupie B 9JIeKTPOHHOM IP 


i a Onuy iay 4 


MHkKpockone (mpH yBerHyeHuHu 7000 x 
T-pa,ec | ANCTHREHORAR | VTi a ” ~=- TeHeBLIe boTOrpadMu caxK H3 alleTHJe-} 

Ha H H3 paMoaKkTHBHOM YyruIeKHCJIOTb) 
ion ae aoe MOKAasbIBaloT, YTO TIO CTpyKType M past 
1400 9873 97°54 Mepam uacrui (10-°—10 *cm) 06a Buell 


cax ONM3KH [pyr K Apyry. Pentreno-fé 
‘CTPYKTYPHbIM aHaJIM3 MOKa3aJI, UTO OOe CaxKH IpelcTaBsioT co6oH 8-rpaur | 
‘CpaBHeHHe HX BOCCTAHOBHTeIbHOH CnocoOHOCTH NO TpHKasbuudochatTy Tak 
Ke NOKa3alo, YTO UX CBOLCTBa IIpaKTHYeCKH OMHAKOBHI (Tads. 1). \ 

IIpu uccneqopannu fuppysun yraepoqa B OKHCb KadJbiua (C—CaO® 
NOCeqHAA WpHMeHAaCb XMMHYeCKH YMCTOH, COpHKeTHpOBaHHOH No apsela 
HvemM B 300 aT. 4 

PaMoakTHBHY!IO OKHCb KaJIbIMA NONyYain NyTeM MpoKaslMBaHHA Kap6o} 
HaTa KaJIbllMA, Comepxajero Ca*°®. B KayecTBe yruepowa npu uccieqoBaHumy 
AMpPy3uu OKUCH KaJbuMA B yriepoy (CaO—C) npumenssca rpadurosElit sek |p 
Tpo, cofepxamml 99,4% C. ‘i 

J\uppy3HoHHEIM OTKUr MpousBogMIca B BakyyMHOH (10% mm pr. cr.® 
SJEKTPHYeCKOH Neu, B KOTOPYyiO MOMellamach MaTpHlla, CheanHaa u3 rpadulye 
TOBOrO SleKTpota. B WexnTpalbHoe Tlyxoe OTBepCTHe MaTPHUbI BCTABAUICHE 
WWIMHAp 3 MOJMOACHOBOM 2KeCTH JIA MpeqOXpaneHuA OKHCH KaJIbIlMA OT Hel 
MOCpeACTBCHHOTO KOHTAKTAa C rpacHTOM; B MOJMOMCHOBEI WHIMHAp BCTaBAIC!\ 


IMWIMHp W3 CTaHHoeBot *ombru*, B KOTOpBIN u“BBOAMICA OpHKeT H3 OKUCIHD 


* Hasnayenue cTannomesoro WMH Apa — He WaTb BO3MO%KHOCTH yrulepoly mpouukar i) 
BROMb CTCHOK HMAKHETO OpukeTa OKUCH KaJIbIMA BO BPeMA HaHeCeHMA yrviepoga Ha Opuker. ‘}))\ 
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KaJibilun. Ilopepx Opukera HaHOCHJICA TOHKHI 


COW PpaAHOakTHBHOTO Yrvie- 


pofla Cc YeIbHOH akTHBHOCTbIO MopsyKa 2-103 umn/mMuH. Cro akTuBHOrO yrue- 


aMn{/ Mun 
400 


So 
S 


LS’ 


PS 
S 
[pe] a | a 


Omuocumefonan akmilbvocms I 
SS 


IMHHbI CHATHIX coeB. IIpofxomKuTesb- 
HOCTb oTKura 4 yaca. J — f=1300 +5°, 
2 — t= 1400°C 


/MeKTY HAMM palHOaKTHBHbIM yruepoy MIOTHO 
KpbUUKOM, 3aTArHBaeMOl BOJIb:ppaMOBbIMHU Oo,I- 
TaMH, MpOMMyileHHbIMH yepes Ba CKBO3HbIX 
OTBepCcTHaA. 

| {aa pacuera Napamerpos Audpy3nu Mb! MpH- 
\MeHusH Metog II. JI. Ipy3uua (7) — craunsa- 
| HHe CJIOeB C H3MepeHHeM HHTeErpaJIbHOH AKTHBHO- 
| CTH. ITOT MeTO, NO3BONAeT HaHOouIee TOUHO ON- 
| penenutTh KoaddbuiMent 2uddby3suu B aHHsoTpON- 
|HBIX H MeIKOQHCHepcHbIx cpeyax. IIpu uccuie- 
,HOBaHHH Audppy3suu yrviepOfa B OKHCb KaJIbUMA 
)M OKHCH KaJIbUMA B YrviepO OblIO UCMOIb30Ba- 
}HO ypapueune II. JI. Tpysuua (7), yuHTprBato- 
\Iee MOTIOWLeHHe AKTHBHOCTH BHYTPH CJIOS: 


In (AZ + wl) = — = -x? + const, 


inne  — KosppuUHeHT MOPIOWeHHA payHoak- 
|THBHOTO W3/1yYeHHA MaTepHasioM o6pa3ua, 1 — 
HaKTHBHOCTh OpuKera, AJ — u3meHeHve akTHB- 
Jnocrn 0 CTOYeHHBIM coaM, D — KoacbpulHent 
iubdbysuun, x — ToWMHa CHATOTO CJION. 

| SaBMCHMOCTb MHTerpaJIbHOM AKTHBHOCTH 06- 
|pasija OT CYMMapHOH TOJILMHbI CHATHIX CJIOeB 
UpuBeyeva B Bue KpuBolt / = f(x) wa puc. 1. Us 
|Ppaduxa OMmpeleiIH 3HAaYeHHA aKTHBHOCTH 
ie 0, Ax, 2 Ax, ..., 2 Ax, 10 KoTopbim Haxo- 
Wak pasHoctb J, — [n44. 

| Ha ocHopaHuu STOH pa3HOCTH CTpOHJIH 3a- 
BHCMMOCTb H3M€H€HHA AKTHBHOCTH OT IJIyYOHHBI 
hudxbysnn B KoopyuHatax In (AJ —pJ) =—(x?) 
puc. 2, 2). IlonpasKy w HaxoQusIM SKCTeEpHMeH- 


ne 
100 Lem 10 
Co ———— 
Puce. |. SaBucuMocTb uHTerpambuolt ak- Puc. 2. 3aBHcHMocTb aKTHBHOCTH OT 
THBHOCTH OpHKeTOB OT CYMMapHOl TOvI- vIyOMHb! CHATEIX caoeB. a — t= 


=1300°, 6 = 1400°C 


poa 3aKpbIBaJICa BTOPbIM OpHKeTOM OKHCH Kaba. BpuKerbl um Haxomsulica 


NpWKUMAJIMCh Ipyr kK Apyry 


Puc. 3. SaBucumocTb Koapdbutnn- 
eHTOB WMipy3uH B CHcTeMe TPH- 
KasIbiLuocibat — OKHCb  KaJIb- 
lua — yrslepog or Temmepaty ppl. 
1 — qudpy3sua yraepola B OKHCb 
Kalbuuna, 2 — yuddy3sua mona 
POs- B  OKHCb KabiluaA, 3 — 
mucdpy3uA OKHCH KaJIbIldA B yr- 
epogx (rpadur) 


TaJibHO MO MeToguKe, onucanHol B. V1. Couupinpim (°). 3Havennsa Kkoadpulneuta 
nuppy3nu pH pasMUHbIX TeMMepaTypax MpMBOAATCA B Ta. 2uHa puc. 8, J. 
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Tu@oby3ua B cucteme Ca,(PO,)2—CaO. Yeranossenue mud- 

ae 
(by3uu Takoro KpynHoro TeTpa94puyeckoro MOHa, Kak PO; ; mpekcTaBsAeT 
Oco6bIii HHTepec WIA HSYYeHHA Mpolecca BOCCTAHOBJICHHA TpHKaIbuUMupochara 


yrslepooM. 4 
B KauecTBe UCXOJHBIX BeIeCTB Mbl IIPHMeHHJIH palHOaKTMBHbIM M0 doc- 
(baTy TpHKasIbunnpocaT H XHMMYeCKH YHCTYIO OKHCb Kable. 


Ta6auua 2 


SaBucuMocTs Koa punventos Auppysun D (cm*/cex) C+ CaO, CaO— C u PO? > CaO 
OT TemmMepaTypbl 


Temnepatypa, °C 


1400 1200 1300 1400 1500 


Tudbysua yruepoza B 

OKHCb KaJIbUHA 1,73-10 |.4 44.40-8 | 7,46-107° 4,4-10-2 4,07-10-¢ i 
Tucddy3ua oKucH KaJb- 

uA B yraepod aa 204-102 "| 4) 61-402 12562-4040 — 
Jludpy3sua uona PO?- 

B OKHCb KaJIblLua a 4,1-10-8 4,63-00°7 3,49-10-> — 


Jl MpuroTopseHuA TpuKalblnudocwata palwoakTHBHbIM KpacHbii dock 
(bop okHcAAIH B coctbopHylo KMCJIOTY H M3 Hee TOTOBHIN TpuKaslbundpocha’ 
MO MeTOLY, pa3spa6oTaHHOMy OHM u3 aBTopos (*). Mcxoqubie MaTepHavbl OpH) 
KeTHPOBaJIMCb HM JIA TOMOTeHH3alHH CTPYKTYpbl NpOKasMBasIMCcb B TeYeHHY: 
2 yacop upn 1400°. SaBucHMocTb MHTerpasibHOH aKTHMBHOCTH OOpa3iia OT CYML 
MapHOH TOJIMIMHbI CHATEIX COeB NOKa3aHa Ha puc. |, J. Ilo 9TuM 3HayeHHAI 
cTpouca rpaduKx In AI (x?) (puc. 2). Ha puc. 3, 2 mpupeqena 3aBucumocT 
lg D or oOpaTHou TemnepaTypbl. 

Ilo 9THM JaHHbIM ObWIH HalieHbI 9HEpruA akTHBalun E u MpeqaKCNOHeH! 
WHaJIbHble MHOXKUTeMIH. SHaYeHHA KOSPPHUNeHTOB AudpPpy3HH Np pasHbix TemMy 
lepaTypaxX NpuBexeHbl B TaON. 2. 

SaBHCHMOCTh KOSPPuUneHTOB Audppy3snH OT TemnMepaTypbl MoxeT ObITH 
onvcaha CJIeqyYIONIMMH ypaBHeHHsMH: i 


De. cao — 2+ 10%e—860001 RT (em?/cek) 
Deao»c = 1,4-105e—121000 | RT (em?/cek) 


D =='2, T= 10*e—trnd0e Ae (em cers 


3— 
PO, + CaO 


Ha OcHOBaHHN STHX JaHHbIX MOXKHO CeaTb BbIBOA, YTO Mpolecc BO3roHK jt 
cboctbopa HeT B OCHOBHOM B TBepAOl dbase HW MMUTHpyeTcA CKOpOCThIO B3aHNe 
Hou Auddpysun. [losromy wesecooOpasHo lip BOsroHKe (pocdopa B 2TeKTpory 
yaX IPpHMeHATh OpHKeTHpOBaHHY!0 WMXTY, YTO JaeT BOSMOXKHOCTh HHTeEHCHOHE 
IWMPOBaTb ITOT Mpolecc Np MOHWKeHHH TeMMepaTypbl B BaHHe SIeKTpPOMeUury) 


Hayunpiit uacTHTyT Mo yoOpenuamM u uHceKTOcbyHrucnzaM Iloctymuao 
um. A. B. Camolinosa 28 XII 1957 


UHMTHPOBAHHAA JIMTEPATYPA 


1H. H. Tloctuuxos, Mccaeqopanua m0 mpukaagnoli xumuu (cOopH. Hay4HoO-ucc|h 
paooT, nocBau. namatu 9. B. Bpuuxe), M3q. AH CCCP, 1955, crp. 67. ? Tl. JI. op y3u ie 
Wiss. AH CCCP, OTH, 8, 383 (1953). * B.W.Cnouusu, Tl. H. Konounroes uw ope 
Merogpl paOoTbl c MpHMeHeHHeM PpaMOaKTHBHEIX HHAMKaTopos, 1955, crp. 185. 4 H. HF 
TlocTHuKOB, MKypx. xum. mpom., 12, 373 (1951). 
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Horsagn Akagemunu nayx CCCP 
1958. Tom 120, Ne 2 


[FEOJOVHA 


M. C. ,KO@yP 


OB OTJIOWKEHHAX OPJOBHKA HA BOCTOYUHOM NAMHPE 
(ITpedcmaeaeno axademuxom J. B. Haauexunoim 21 I 1958) 


Jlo MocmeqHero BpeMeHH CaMbIMH ApeBHHMH OXapaKTepH30BaHHbIMU (payHu- 
cTuYecKH TOvaMH Ha Bocrounom Ilamupe cuntamucb OTIOKeHHA CHYypa. 
Belvo Mb OHO ynomuHaHue B paoote II. I]. Uyeuxo (*) 0 naxoyxKe um B 1932 r. 
B TCKTOHHYeCKOM Uelllye Ha eBoM Oepery p. MysKom O13 Mepepana Ax-Bait- 
| Tal TpuioOura Pleumaria, koroppili, no MHeHuio B. H. BeGepa, nocun opyo- 
| BUKCKHK OOMK. OHaKO NWIOXad COXpaHHOCTh JaHHOH CopMbI H eMMHMYHAA ee 
HaxoJKa He MO3BOJIMWJIM CUHTaTb OKa3aHHbIM fMpucyTcTBHe Ha BocrouwHom 
Tlamupe oTsoxKeHHH OpfOBHKa MH OTHOCHTb K JaHHOH CHCTeMe KakoOli-1u60 
OMNpeAeIeHHbIH KOMIWIeKC Nopos. 

B 1955—1957 rr. B pesysbTaTre paOoTt PaHrkyJIbcKOH reojoro-cbeMouHOn 
u Bagaxmanckoh crpaTurpaduyeckoh naptui IlamupcKow aKcnequmuu Taz- 
| 9KHKCKOTO TeoJOrHyecKOro yupaBJeHHA Obl OOHAPYKeHbI HM H3YUeHbI OPAOBUK- 
CKH€ OTJOXeCHHA, KaK OKa3aJIOCb, WMpOKO pasBuTble Ha Boctounom Ilamupe, 
B pesentax PaurkyibcKoro paliona (puc. 1). B yka3aHHblx paOoTax MpHHuMal 
| yuacTue MW aBTop, CHaYaJia B CocTaBe PaHrkyJIbCKOH, a 3aTeM B cocTaBe Baylax- 
| Wacko mapTuu. 

B 1955 r. B 3eu1eHbIX CIAHWaXx, ClaralouluxX BOMOpa3syesbHO MpocTpaHcTBo 
| Mexky ypounmjamu Kanax-Tamw u Adat-JKura, B Tpex TOUKaX aBTOpOM Obl 
| BoepBble OOHapyxKeHbl Opaxnonoybl opfopuka. O. H. Auypeesa onpesemusa 
| ux Kak Camarotoechia sp. Wattsella sp., XapaKTepu3yroulMe, cKopee 
| Bcero, BepXHHH opfoBpuk. B Tom »%*e Troy B H3BeCTHAKAX, MOACTHMAIOWIMX H, 
MlO-BHJHMOMY, TaK2xKe HeMOCpeCTBeHHO MepeKPbIBaIOWIMX 3eJICHbIe CIaHIUb, 
I. Tl. MesabHuKOM MH aBTOpOM B JIBYX TOUKAX OblIM COOpaHbl MWIOXO COXpaHHB- 
iwMeca 6paxnonoyb cem. Orthidae, koropnle, no MHeHnto O. H. Anypeesou, Bo3- 
| MOXKHO, OTHOCATCA K BepXHeMy OpJOBHKy. 
B 1957 r. B yKa3aHHbIX BbILe 3eJICHbIX ClaHlaX aBTOpy YaJlocb, Kpome 
| Opaxuonol, OOHapyKUTb TakxKe TPHOOUTOB M TpalTOMHTOB, YTO MO3BOUIMIIO 
| OKOHYATEJIbHO YCTaHOBHTb BO3paCT TOJINM Kak OpJOBHKCKHH. 
Tpun06uTH, mo ompeyenennio E. A. Banamopot, mpescrapieHbl AByMa 
| Buyamu: Birmanites cf. birmanicus (Reed) u Taihungshania pamiricus Bal. 
| (nocneqHui Bu ABJIAeTCA HOBbIM). Kak yKasbipaeT E. A. Basatiopa, qanubie 
| (OpMbI BeCbMa XapaKTePHbI JIA OTMOXKeHHM HHAXHErO OPAOBUKa, NpHyeM Tpel- 
| crapuTeiu pofa Taihungshania pacnpocrpaHeHbl B OTO%KeHuAX apeHura IOx- 
| Horo Kurax, Hopoh Senanaun u Ppanunn. 
| O6uapyxXeHHEI B HW KHeM YaACTH TOJIM 3eNeHIX CaHIeB rpallTouT Opti 
| ornecen A. M. O6yrom x cem. Dichograptidae (?), mpeqcrapuTesu kKoToporo 
pacmpocTpaHeHbl B OTJOXKeHHAX HM2KHETO WH HWKHEM YaCTH CpeHero OpMoBuKa 
(apeHur-sIaHBUpH WIM apeHHT-HH3bI JWianJeH0, MO MpHHATOM HbIHe Cxeme 
| crpaturpacbwueckoro pa3qeeHHA OpOBHKa). 

KommsieKc OTIO2%KeHHM, B KOTOPbIX OOHapyxXeHa (ayHa OPOBNKa, BMepBbIe 
Opt Bermenen B 1933 r. T. A. JlyrKesuuem (1) nox Ha3BaHveM «ryrbipTcalicKasd 
CBUTa», KOTOPYIO JlaHHbIt UCCeLoBaTeMb CUTAN 10 BOSpacTy cpeHeraleosoli- 
cxoi. B 1937 r. I]. J]. Bunorpagos oOnapyxXHJl B H3BeCTHAKAX H3 BepxHeli 
uacTH JlaHHoli Tou cHypuiickux Kkopasmos Favosites hisingeri Edw. et 
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Heime * (onpezenenne B. B. Uepupnuesa). Ha OCHOBaHHH NaHHOH HaxOdKH 
YKa3aHHbili UCCeMOBaTe/Ib OTHEC OTIIOXKEHHA BCeM STO TOV K cusypy (K 
BepXHeMYy CHJypy, NO MpHHATOH B TO BpeMsA KlaccHuKallH), PaCwWIeHHB ee 
Ha IIATb CBHT. 

Pa6oTb! NOceMHUX eT MOKa3aJiu, YTO K CHJIYPY OTHOCHTCA JIMINb BepXHAA 
yaCTb paCCMaTpHBaeMOM TOV (Be BepXHHe CBHTbI II. J]. Busorpagosa), B i 
TO BpeMA Kak OOJIblUad ee YaCTb OTHOCHTCH K OPAOBUKY. 

Tlepexoy oToxeHHi OpLOBMKa K CHJIYpHHCKUM OTJIOAKCHUAM NpPeACTAaBACTCHA 
COBepIIeHHO HocTeleHHbIM. BsavMOOTHOIMeHHe UX C Ooee ApeBHHMH He OXa-~ | 
pakTepH30BaHHbIMH pay- 
HHCTHYeCKH HW CHJIbHO Me- 
TAMOP@H3OBaHHbIMH TOJI- 
IlaMH He BbIACHEHO. 

AsTopy KaxkKeTca We- B 

JlecooOpa3HbIM H yOOHBIM 

aa ce JWIA KapTHpOBaHHA pa3- 

we ae * SS Rapes ye ede pe: JleIATh OTJOXKEHHA OPAO- & 
BR Toe Ponsngan/ M3 BukKa, H3yyenHbleB Panr- 4 
KYJIbCKOM paloue, Ha [Be 
CBUTbI* (CHH3Y  BBepX): J 
UBepbCKy!O H adaTCKyl0, ,) 
KOTOPBIe JIEPKO BbIJeAIOT= Pi 
ca B none. JIuTonornue- fi 
CKH , BbIJeJIeCHHbIe CBHTI | 
OpoBuka lpeCTaBJIeHbl 
MOLLHbIMH TOJIMLAaMH ClaH- 7 
Puc. |. Kapra paliona. Mecra cOopa cbayHbl oOpfoBuKka IleB, H3BECTHAKOB, Tlecua- 
OTMeY¥eCHBI KpeCTHKaMH HHKOB, KOHIVJIOMC€paTOB. |} 

UpepbpeKkaa cBpura. Ulnpoxo passuta NO yonmHam ypounm Usepb- F 
alippik, A6Oat-JKunra, Sop-BypyaoKx u JKon-Bypysiox. CBuTa JOBObHO 
MOHOTOHHA 10 CocTaBy. OHa C1O%KeHa MpPeCHMYIeCTBeEHHO UePHbIMH H S3eJIeHO- Ff 
BaTbIMH KOHIJIOMepaTaMH, OYeHb CHJIbHO paCCJIaHIOBaHHbIMH. | asibKa TpeHMy- 
U€CTBEHHO CjlaHleBad MesKasa (10 1—2 cM), mMIWb U3pelKa HaOOfawoTca yua- § 
CTKH, COJepxaulve MeCuaHHKOBble BaJyHbI (M0 30 cm). HepegqKo serpeuarorca 
JIHH3bI CaHWeB 6e3 raibKH. B HeKOTOpbIX OOHAaKeHHAX (yp. Sop-Bbypyutox) § 
CJlaHI{bl, He COJep2KalllMe asbKU, MpeoOmaaiwT B paspese CBHTbI, MpHyem oT- f 
JIOKCHHA CBUTHI 3eCb JOCTHTatoT HaHOobieH MomHOocTH (10 1000 M) uw Hau- ¥ 
Oosee CHJIbHO MeTaMopdH30BaHb!. MouHoctb cButst 400—1000 om. | 

AOatcKas cBUT a. PacnpocrpaHeHa B TeX Ke MeCTaX, Pe H UBepb- Ff 
cKkaxt cBuTa. OcoOeHHbllt HHTepec MpecTaBaioT OOHaKeHHA MaHHOH CBUTHI | 
Ha BOJopa3qebHOM MpocTpaHcTBe MexK,y ypounulamu Kayax-Tam u A6ar- f 
JxKusra, rye Oblwia coOpaha yKa3aHHas Bbllle dayna. 

HwKHAA YaCTh CBUTHI CJIOMKeHaA CBETJIO-CepbIMH, JIMJIOBaTbIMH MH OesbIMM | 
MNOJIOCYATbIMH MPaMOPH30BaHHbIMH H3BeCTHAKAMM, HHOTa COepKallluMu TOH- § 
KWe MpociOWKH MH YellyHKH ClaHueB. Bpnue 3ameraroT 3e1eHbIe TOHKOMIUTUa- 5 
Tble CaHUbl ¢ PayHoH. B oOnaxKenuax Mexyy ypounmiamu AOat-J>xusra u } 
Kaak-Tatl CilaHiibl pa3yeseHbl Ha JBe YaCTH MOIHOM MaykoH cepbIx MpaMo- 3 
PH30BaHHbIX U3BecTHAKOB. MoutHoctb cBuTst 1000—1200 mM, uHorga, Bo3MOx- } 
HO, H@CKOJIbKO MeHDbIILIe. . 

B iOX%KHEIX HM 3alalHbIX paspesax H3BeCTHAKN JaHHOH CBUTbI YacTHUHO da- | 
WMaJIbHO 3aMellalOTCA H3BECTKOBbIMH NeCuaHHKaMH WM COsepxKaT TaJbky Mec- } 
YaHHKOB HW H3BeCTHAKOB. Hepeyko cpeqH HUX MpOCM@KHBAaIOTCA OJMH WIM HeE- } 
CKOJIbKO TOPH30HTOB KOHTIOMepaToB, HHOra KpynHoraneuHbx. Jlannpie u3- § 
BeCTKOBbI€ NeCuaHHKH M KOHTIOMepaTbl OOHapyxXHBalOT BeCbMa Oombu0e | 
CXOJCTBO C AHAaJIOTHUHbIMH OTOXKCHHAMM YeCYEKTHHCKOM CBHTbI, pa3BHTbIMH | 


- 


* Anasoruunple Kopauibt, 10 Aanubim II. II. Uyenko (4), serpeyaiores u B cHuypulickux 
oTO*KeHHAX Ha Ganafquom Ilamupe (Banuckuit xp., p. Asrystem) 
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B 3alaiHoH uacTH PaurkyibcKoro paliona (p. Ueuexrsl, Bogopasyzen_mexay 
ypounumjamu Kykypr-J>Kuara u J[Kaan-Gait). 

IIpencrapiseTca BeCbMa BePpOATHBIM, YTO YeUeKTHHCKaA CBUTAa, BbIeMeHHaTL. 
axcnequunet JI. B. Hanupxuna 1927 r. (7) kak meso3olicKkan H 3aTeM OTHeCeH- 
waa I. A. J[yrkepuyem (') k cpeyHemy maslecgo10, coorBercTByer M0 CcBoeMy M0- 
WOXKCHMIO HMXKHeH YacTH aOaTCKOH CBHTbI HM MO BOspacTy ABJIAeTCH OpOBHK- 
ckoH. Ito Mpeqnonowenne NoATBepxaeTca TakxKe (payHo, HaxoyKU KOTOpOli. 
ObwIH Cyenanb! B 1957 r. B. 1. Bapxarospim uw asropoM B 4epHbIX CuaHWaXx, He- 
MOCpeACTBEHHO NepeKpbIBalOUlMX KOHTJIOMepaTbl YEYCKTHHCKOHM CBHTbI Ha JIeBOM 
Oepery yp. Kyxypr-J>xuara. CoOpanupbie 3fecb Opaxuonosb ompesenenni T. H. 
Anuxosoh kak Orthida (no-Buyqumomy, Dalmanellacea) opgzopuKcKoro 06- 
muka. JleTaibHoe H3y4YeHHe OTMOXRKeHHN YeYeKTHHCKOM CBHTbI, BO3MOXKHO, M0- 
SBOJIMT B [aJIbHeHIeM pacCMaTpHBaTb Ce KaK CBUTY, 3AHMMAIOIILYy10 OMpeesIeHHoe 
MOJIOKeHHE B paspese OPMOBHKa MexKy YBepbCKOH HM aOaTCKOH CBUTaMH WJIM,. 
BepHee, YaCTHUHO 3aMellaloulyio HX (allHasIbHO Ha 3amafe u wore PanrKyub- 
ckoro paloua. 

Becb H3JIOX%KeHHDIM BbIe MaTepHasl KacaeTCA OpAOBMKCKHX OTMO*KeHuA, 
pa3BHTbIX K tory oT PaHrkyJIbCKOH BaquHE. B To Ke BPeMA, OTMOXKEHHA OP- 
\MOBUKAa, 3ax%KaTble B TEKTOHHYeECKOH Yelllye, BCTpeueHbl HM B CeBepoO-3allaqHOM 
Oopry PaHrkyJIbCKOH KOTIOBHHBI. On OOHarKaloTCA 3fecb Ha O6OuX GOeperax 
p. Kors-Amy O13 ee ycTba H CIOXKeHI B HMDKHeM YACTH CHJIbHO MepeMATHIM, 
MONOCYaTLIMA HM3BeECTHAKAMH C TOHKHMH MpOCJIOAMH 3eJICHbIX H (PHOJIETOBBIX 
CaHeB, a B BepXHeH — YePHbIMH M 3eJIEHOBAaTbIMH CaHWaMu C rOpH30HTaML 
CHJIbHO H3MCHCHHBIX H3BeCTHAKOB. 

B 2THX M3BeCTHAKOBHIX Mpocoax B. MW. J[poxos Bp 1956 r. o6Hapyxu Ha 
impapom Oepery p. Koi3s-Aumly wucrouyen u KpuHougen. Ilo MHeHuto onpesxensaB- 
men sty dbayny P. C. Enrpimesok, wucronfeu mpeycraBenbl pogom Aristocys- 
itis sp., XapaKTepHbIM Wid Kapagoka. V3 Kpunonseli ObluiM OMpeseseHbI HOBbIE 
ibopmbl Pentagonocyclicus parvulus Yelt. uv Cyclocyclicus nummiformis Yelt. 
B mpocioax canes Cpe H3BeCTHAKOB, OOHAaXKalOlMXCA Ha JIeBOM Oepery 
ip. Kois-Amy, B. H. J[ponopsmmu apropom Bp 1957 r. 6bimu coOpaHb TpHO0ONTHI 
id OpaxHONObl, KOTOpble B HaCTOAILee BPeMA ellie He OlpeeJeHbl. 
Yka3aHHble OTJOXKCHHA OPAOBUKAa, pa3sBHTbIe B CeBepOo-3allalHOM OopTy 
|PaHrKYJIbCKOH BNaMHbI, OTHOCATCH, OUCBHAHO, K aOaTCKOM CBHTe, BOSMOXKHO, 
4K ee BepXHeH uaCcTH. 
Ha}Sanayuom Ilamupe (Banuckulit u Si3rysemckul xpeOTbl) y2xKe CO BpeMeHH 
paOor IJ. Il. Uyenxo p 1937 r. (?,*) usBecTHbl OpMOBUKCKHe OTJIOKeHUA, Mpe- 
CTaBJICHHbIe 3eJICHDIMH HM YepHbIMH CaHIlaMH, BeCbMa CXOJHbIMM MO OG6MHKY 
CO ClaHiaMH aOaTCKOl CBUTbI. OTIOxKeHUA STH COfepxKaT TpHIOOUTOB Basi- 
licus nobilis Barr., Ogygites kolovae Chugaeva u ap. J[anubie tbopMpl, 10 MHe- 
HELIO E. A. Banamospol, xapakTepu3yror, CKopee BCero, CpeqHHH OpOBUK (WaH- 
elo). OqHako OHH, B OOLeM, O1M3KH K (opMaM, OOHapy2KeHHbIM Ha Bocrou- 
luo Ilamupe. 
Haxoaka B PaHrkyJibcKoM palione Ha Bocrounom Ilamupe opfOBuKCKHX 
joTOxeHHi, CXOJHBIX C YxXKe H3BECTHBIMM OTJIOXKeHHAMH OpOBHKa Bauu- A13- 
|fyemckoro paltona Ha SanayHom Ilamupe, yKa3blBaeT Ha eCQHHCTBO reoJlOrH- 
€CKOrO pa3BHTHA JaHHbIX palOHOB B HH2KHEM MaJleo30e. ITO ABJIAeTCA BECbMa 
@XKHbIM JOKa3aTeJIbCTBOM [paBMJIbHOCTH OObeAMHEHHA YKa3aHHbIX paHOHOB 
OMHOM TekTOHMYeCKOl 30He — 30He Llextpambuoro Ilamupa. 

Jlenuurpamckul rocyJapcTBeHHbIli yHHBepCHuTeT Tlocrynuao 

um. A. A. )Kqanora, 7 1 1958 


YupaBaenHe reovlorHH HM OXpaHbl 
Help mpH Copete Munuctpos TasaxCCP 
UMTHPOBAHHAY JIMVTEPATYPA é 
1p. A. TytKxesu4, Tp. Tagx.-Iamupcx. sxcemeg. AH CCCP, 36, JI. (1935). 
M.B.HanusKkun, ll. ll. 4dyenxo, B. HY. Nonos,T.J. tOqun, Tp. Beecowos3u- 
eon.-pa3B. oObequH., B. 182 (1932). 311.1]. Yyeuxo, Tp. Tax. komnmekcH. 9KCI., 
p. 3, JI. (1934). 411. W. Yyeuxo, Tp. Tamxuxcx.-Ilamupex. 9ken. AH CCCP, B. 100, 
I. (1938). 
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Jloxxagp AkKafweMuM Hayk CGCR 
1958. Tom 120, Ne 2 


TEONOPU A 


A. C. 3AMOPO)KILEBA 


JIOMOHTHT W3 MEJIOBbDIX OTJIOKEHHM JIEHCKOTO YP JIEHOCHOLO) 
BACCEHHA 


(IIpedcmacaeno axademuxom H. M. Cmpaxoseim 10 I 1958) 


B mociequve Pojbl NOABMJIOCb MHOTO paOoT, MOKAasbIBaIOUIHX Oosbuloe pac- 
TIpocrpaHeHHe OCaJOUHbIX TOPHBIX MOpo, cosepxaulux wWeomutpt. Ilo mepef 
Bce Ooulee ruyOoKOrO H3YYeHHA OCaOUHbIX NOpOX U BbIABJICHHA B HEKOTOPHIX| 
palioHax pervoHaJbHOro pa3BHTHA WeOIMTCOMep*KallUx NOpok MMTOMOTU nIpH+} 
XOJAT K MpeCTaBJIeHHIO O HOPMaJIbHOM OCaJOUHOM UX OOpasoBaHHH. B ofHok 
u3 MoceqHux paOor H. M. Crpaxop (?) ormeyaeT, 4TO WeOHTI MOrYT BOSHU# 
KaTb B pe3yJlbTaTe OMOXHMH4eCKHX MpoleccoB, MpoTeKaBlIMX B WY Ha Hep 
BOMOEMOB B CTa\HIO WHarenesa. I 

Ouenb WIMpokoe uM cBOeoOpasHoe pacmpocTpaHeHHve, a B HEKOTOPbIX CJY-[ 
yaiX HeOObluHad (opMa BbIJeJIeHHA JIOMOHTHTa B YIVICHOCHBIX OTJIO*KCHHAX|! 
Jlenckoro OacceliHa flasIM BO3MO2%XHOCTb MOJYYHTb JONOJHUTeIbHbIe (akTb' 
K BbIACHeCHHIO YCIOBMH OOpa3s0BaHHA STOrO WeoUuTa. f 

Bnepsple OMOHTHT B SamagqHoM Bepxosube Obl ycTanopsen A. T. Koccos-) 
ckow (?) B MeJIOBbIX MeCdaHHKax CanrapcKoro palioua u Ha p. [paguire. J 

Jlanbueitume uccieqopaHuaA aBTopa HacTOAMeH CTaTbH MOKa3aiH, 4TO Ee 
palione moc. CaHrapbl JIOMOHTHTOBBIM WeMeHT pacmpocrpaneH npeumyutecrBent) 
HO B HeCuaHHKaX YIVICHOCHBIX HW2KHEMCJIOBBIX OTJIOXKeHHH CanrapcKol cepur 
B TONLE MoutHOCTbIO 1200 M wu OTCYTCTBYeT B CAMOM OCHOBAHHH ee H B MOACTH| 
J1aHoulHX OPCKHX Moposax. q 

B 900 km k ceBepy or Canrap B JlebTte JJeHbI, Ha JIeBoM Oepery OnenexcKory 
mpoTokw, Ha Ual-Tymycckom MecTopoxeHHu yrvid, Oblia BbIACHeHa MpHypo§ 
YeHHOCTb JIOMOHTHTA K ONMpeeJIeHHBIM CBHTaM. ITO MecTOpoxyeHHe pacnomo'y 
*KeHO B OOACTH PasBHTHA OTOXKeHHM OJICHeKCKOM CepuM, KOTOpad Ha ceBepee 
Jlenckoro OacceHHa BMeCTe C NOACTHJatoleH JICHCKOH CepHel ABAAeTCA aHaso | 
roM CaHrapcKol cepuu (%). Pa3pe3 sToro MecTopoxeHHuA wmpelkcTapssercs) 
B CJI€(YIOUleM BHe: B OCHOBaHHH 3asleraeT YIvIeHOCHad Mauka JIyKyMalicKor 
CBHTbI, CJIOVKCHHAA MepeCaNBalOllHMHCA MeJIKOS@PHHCTbIMH MeCdaHHKaMu: 
aJIEBPOJIMTAMH, APIMJWIMTaMH MW YIIAMH; ee NepeKpbiBaeT BepXHAA MauKa Tort 
»ke CBHTHI MOUHOCTbIO 200 M, MpescTaBeHHad TObKO MeCuaHHKaMu MpeumMy 


HOCHaA YKMHCKaA CBUTa MOMIHOCTHIO OKOO 400 M, mo cocraBy aHasoruunast 
OnNMCaHHou ee Mayke M BHOBb Adee vee Cis MOULHbIMU necdanukamip 


JIYKYMaHCKOH CBHTHI. Hl 

McceqoBaHua TMOJ, MHKPOCKONOM HoKa3asId, 4TO ayTHreHHbie wenepall 
B IeMeHTe MOpoy OGeHX MeCuUaHHKOBbIX MayeK (nyKymalicKoli WM Me€HT-lOpsaXCKOH pp 
OHH HW Te Ke. AHanornuHan KapTHHa BbIACHHaCh HM NA OOCHX YyTvIeHOCHBI 
mauek — JIyKyYMaHCKOM HM YKHHCKOH; BMeCTe C TeM, MeCUaHHKOBbIe NayKH HMeIOs 
ayTHIeHHble MHHepaJIbl, OTMYHbIC OT yrueHocHbIx. B nmecuaHHKOBbIX MauKaly 
B IleMeHTe MOPOA YCTaHOBJIeCHbI JIOMOHTHT HapsAy C XJIOpHToM, ruApOCsOLOI | 
M KaJIbIMTOM, OOpa3YIOULHM KOHKPellHH; B YIICHOCHBIX 7Ke NauKaXx pacnpocrpaji 
HCHbl KaQJIMHHT, CHJepuT, B MeHBIUeM KONMYeCTBe KaNbIMT MU ruqpocmona 
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Ah XJIOPUT NOABJIAeCTCA TOJbKO B OCHOBaHHH. IlecuanuKu C JOMOHTHTOM B ILeMeH- 
€ COBEPIICHHO aHaJIOrHUHbI Mecuanukam Canrapckoro paliona, XOTA MO BO3- 
acTy MocjleqHue CuMTaIOTCA Oolee ApeBHUMH (HW2KHAA “aCTb CaHrapcKoli ce- 
puH). B ToM HM pyro paiionax B IWIOTHBIX MecuanuKaX MWeouMT IIpeCHM yilecT- 
CHHO BbIMOMHACT BHYTPCHHIOIO YaCTb Op, a NO Mepudepuu oObl4uHO UpucyrTer- 
pyeT TOHEHbKaA OTOPOUKa XJlopHTa. HaOmofaiwrca yyacrKM MecuaHuKoB, rye 
epeqMHy OMHUX NOP BHINOMHAeT WeOMMT, a ApyruxX — TOHKOYeLMyYaTOe, TaK- 
bKe ayYTHTeHHOe, ru{pocsogzuctoe BemlectBo. Mspeaka Berpevaiores seeHoBaTo- 
repble MeCuaHHKM C XJIOPHTOBbIM L€MeCHTOM WIM Oemecbie WecuaHHKH, rye XJIO- 
pura HET, a IeOJIMTOBbIN IeMeHT NO XapaKTepy BbINOJIHEHHA NMOpoBoro mpo- 
TpancTBa lpuOmM«Kaerca K Oa3abHOMy TuMY. 

B HMaHeM YacTH MeHT-lopaxcKoli cBurbt Ha Uait-Tymycckom mecropoxye- 
HMM B MecuaHHkax OblWwIM OOHAPY2KeHbI KOHKPelMOHHbIe OOpasoBaHua, mmpel- 
PTaBAlolulMe COOOH MMHEpalH380BaHHYy!0 IeOJIMTOM [peBecuHy, Basleraioulyto 
MecuaHuke C XJIOPHTOBLIM WemeHTom. Ilogo6naa Apesecuna (0 ycTHOMY CcoO6- 
enmio I]. VW. [nyumuckoro) HeogHoKpaTHo BcTpedanacb HM Jamlee K ceBepo- 
BOCTOKY Ha p. OvleHeK CpeAM TosId pa3BHTHA MeJIOBbIX OCaMKOB, HO TaK Kak 
KyCKaX BbIBETPeOH NMOPOLb! WeOMHT CpaBHHTeIbHO JIerKO paccbiMasca, TO 
B CHJIy CBOeH KaxKyleHCa MATKOCTH OH OObIUHO MpHHAMasca 3a runc. Iloq06- 
ible KOHKPeCHH CJIOAeHbI MHHEPAJIOM JBYOCHbIM OTPUIaTeIbHbIM 2V = 10—15°, 
Me = 1,517 (+0,002), Nm» = 1,516 (-L0,002), VN, = 1,505—1,506 (-+-0,002), 
INg — Np, = 0,011, c Kocpim noracanvem, CNzg~ 40°. B nexoroppix KoHKpe- 
MAX KPHCTaJJIbl WeEOUTA BHYTPH CONepxXaT yIvIMCTOe BeIeCTBO, C MeJIKUMH 
PepHaMH KaJIbIlTa, a B OKpyxKalolleH fpeBecuHe cojlepxaTcA pacceaHHbIe 
BepHa llMpura. 

TlomyueHuble aHHble XHMMYeCKOrO aHasIM3a YHCTOTO MMHepasa, Kak MH NO- 


HubpepenyvaibHad Kpvpad HarpepaHua, BelMmomHeHHad B. II. MBanoson 
Ja6opaTopuu TepMuyeckoro aHamH3a BcecorosHoro reoJlOrHuecKOrO HHCTH- 
WyTa, MoOKa3biBaeT [Ba OTYCTIMBHIX 9HNOTEPMMYeCKHX 9peKTa, COOTBETCTBYI0- 
MUX BbILeICHHIO OCHOBHOM uaCTH WCOMMTHOL BOLI B ABa IpHema — mpH TeM- 
nepaTypHOM uHTeppane 100—240° u npn 350—470°. 

| Ilecuanuku c JOMOHTHTOM B IeMeHTe COfepxaT MHOTO OOJIOMKOB OOyrvIeH- 
HOH ApeBeCHHbI, yIviA, YrAMCTLIM NerpuT MU OOMMbHbIe KPYNHDIC KaJ/IbIMTOBbIe 
IKOHKpelluH. OOpas0BpaHve MOCNeMHHX JOJXKHO CBASbIBATbCA C UIEIOYHOH cpe- 
WOH, OHAKO O4eHb MawlOe KOJIMYeCTBO MMpuTa M OTCyTCTBHe KapOoHaTa Mar- 
M1 B MOpPOMaX MawoT OCHOBAHHEe CUMTAaTb, YTO OHA ObiIa B 3HAYHTeMbHOM Mepe 
ompecuena. B umy xe, rye B cTaquio WMareHe3a LWIVIO o0pasoBanue 1eosIHTa 
ld IpyruX ayTHreHHbIX MHHepasoB, Cpefa Oblla BOCCTaHOBUTeIbHOH. Buauase 
OOpa30BasICA XJIOPHT, a 3aTeM IeCOMMT WIM THAPOCJOAbI, BHINOHAIOWIMe BHYT- 
PCHHIOIO YaCTh Hop. Kpucrammu3alHa KaslbluTa BOKPYyI HeKOTOPBIX LWeHTPoOB 
ita Gomee unTencuBuo. B yreHocHbIx OCayKaX, HaKallIMBaBIUMXCA B YCJIOBH- 
AX 3a00JIOUCHHBIX PaBHHH, C O4eHb BbICOKMM COjlepxKaHHeM OpraHuyecKoro 
BeILECTBA B HY, Cpefa Opiia ene Oomee BOCCTAHOBHTeIbHOU, C HU38KHM 3Haye- 
muem pH, uro npuBpemo K OOpa3s0BaHHIO KaOJIMHUTAa, CHepuTa, U Tak2Ke B He- 
BHAUHTeIbHBIX KOMMUeCTBAX MMpuTa. OMHaKO MMeIOTCA YKa3aHUA Ha MpHCyTCT-_ 
BHe B MOpOMaX OMHOBPEMEHHO C I[eCOMMTOM M ayTHTeHHbIX MuHepasoB, OOpa3yto- 
UXCA B OKHCIMTeIbHOM o6craHosKe (*,°). Ho MoxkHO NpeANONOXKUTb, YTO 
3THX MOCIEHUX CYYaAX OKMCIMTeIbHad OOCTAHOBKa CYiMeCTBOBAaJa B Havaue 
lIMarenesa. 

| Hamwave ucxogqHoro MaTepHada JWI BOSHUKHOBEHHA WeOHTOB B Wy Oac- 
elivos — ABJIeHHe He peAKoe, HO JameKO He BCer a MpH 9TOM KPHCTaMTHSyiOTCA 
eomuTe. BaxkHyio 3aKoHOMepHocTb HogMerua L. Copdecomme (°), korTopbii 
B Ilupeneax OOHapyXH B 3HAYHTCIbHbIX KOJIM¥YeCTBAX MCOMMTbI — JOMOHTHT 
Mu OpiocrepuT — Ha cTeHKax ralyOoKux wiTonen. HaOmiofeHua B IITOIbHe H 
SKCIepHMeHTaJIbHbIe paOoTh! yOeAMJIM aBTOpa B TOM, YTO IIpH KpHCTaM3salAn 
COTO 3HAUMTebHYIO POJlb Urpaer MpucyrcrBHe CO,, oOsasatoulero OosbIMOn 


9 
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nomBwxkHocTEIO. B Tex c1yyaax, Kora MpoucxosMuo BEigzenenue CO, uM Hapy 
UlaslOCb paBHOBecue B pacTBOpe, BbINaMa Teb KPCMHEKUCHOTEI. ITH TaHHBbIe F 
Kak HW HaJIMUWe BMECTE C LeOJUTAMM ayTHIeHHbIX CHJepuTa, NMpuTa WU OpraHh 
YeCKOFO BelleCTBa, 3aCTaBSAIOT CUMTATb, YTO LWIA OOpasOBaHHA JIOMOHTHT¢ 
OarOonpHATHA BOCCTAHOBHTeNbHaA Cpefa, HO He C MaJIbIM 3HaveHHeM pH. 

B patione Uali-Tymyccxoro mecropoxnenua Jienckoro OacceliHa ocaIKl 
OJICHEKCKOli CepHH HaKaMJIMBaIMCb B HeOHOPOAHEIX yCOBUAX. CMeHa STHA) 
yCOBUH YepeOBaslacb HEOMHOKpaTHO, YTO MpPHBeO K PHTMHYHOMY CTPOCHHK 
paspesa yrueHocHoro Oaccelina, rye MeCuYaHHKOBbIe CBUTLI HIM MadkW CMeHA 
JIHCb YIVJICHOCHEIMH. 

PuTMMYHOH CcMeHe YCAOBHH OOpa3s0BaHHA OCaRKOB CJIey!OT Tak2Ke MOBTO 
PAIOULMECA H3MCHEHHA B COCTaBe TEPPHIeHHDIX 3epeH HM AYTHTCHHLIX MHHEPaJOB 

YcrTaHOBJeHHad 3aKOHOMepHOCTb Ha yyuacTKe Uali-TymyccKoro mecTopox 
J@HHA HaXOAUT cBOe MpOMomKeHVe M B Apyrux palionax JlencKoro OacceHa= 
Onenekckom HW BysyHcxom. B nocneqHem palone pacnpocTpaHeHa OJIeHeKCKa 
WM JICHCKAA CepHu, Pe Tak2Ke YepeLyIOTCA yrvieHOCHble HW Oe3yrcsbHbIe CBHTB) 
Syecb B 1955 r. npousBoyumuch B. HU. Tecr TombKo mpesBapHuTeJbHble JUTOIO 
rayeckue uccnefopanua. Iipocmorp upHBo,uMoro eo HeOOIbINOrO MaTepHasi 
MOKa3biBaeT, UTO B YETLIPeX Oe3yFOJIbHbIX CBHTAX (KHIHMIAXCKaA, HaKIOCHpl 
CKan, HaqOyyHCKad, JIyKyYMalicKaad) NpMCYTCTBYIOT WeOJTHI, a B pase AOA. 
MX YIVI€HCCHBIX CBYTaX (KIOCIOpCcKan, OymyHCKas, OraHep-lOpaAXcKas) Leow 
He Obl COHapyxeH. Cepepo-3anafuee Uat-Tymyca B OmeHeKCKOM palioHe 93Té 
3AKOHOMEPHOCTbh TePAeET CBOIO OTHETJIHBOCTb, a ele Jlaslee K CeBepo-CceBepo-# 
3anany (B AnaOap-XaTaurckom u HopfBHKCKoM palioHax), B CaMbIX CeBeCPHbIX¢ 
yactax JleHcKoro Oacceliva, a Tak2Ke B HH30BbAX EHMCeA B MEJIOBbIX OTJIOKE4 
HHAX yxKe He ObWIM OOHAPyXKeHb! aYTHTeHHbIe WeOMMTH. Secb MexKYIIeCHOCHBIE! 
OTJIOMKCHUA HeECYT MpH3HakH yuacTHA MoOpa. 

B Oosiee toxKHBIX palonax (Moc. CaHrapbl) JOMOHTHT MpucyTCTByeT B MOLI-( 
HbIX M€CYaHHKOBbIX OTJIOXKCHHAX CaHTapCKkOM CepHu, COepxXallHX YIJICHOCHBIEs 
MaukW, MpeACTaBJIeHHbIe MPCHMYUIeECTBeEHHO aJIeCBPOJHTaMH, aprvuTaMH Hip 
yrIAMH Oe3 JIOMOHTHTAa. OTH YIICHOCHbIe MayKH MOTYT paCCMaTPpHBAaTbCA Kaki 
aHaJIOrH YIJIeHOCHbIX CBHT, BbINeJICHHBIX Ha CeBepe OacceliHa, re JOMOHTHTE 
IIpHCyTCTByeT B MeCYaHHKOBbIX CBHTaX HM UCuesaeT B Oosee MeCIKOSEPHHCTHIX] 
MOposax YIvIeCHOCHbIX CBUT. 

TakuM oOpa30M, Ha TeppuTopuu Gombe uacru JleHcKoro yrseHocHOrG 
Oaccelina, Ha paccTosuuN cppue 1000 KM u B OTMO*KeHUAX MOULHOCTHIO 2500 
3000 M, ycTaHaBsIMBaeTCA OOLlaA 3AKOHOMepHOCTh: PUTMUYHOH CMeHe Oesyroub4 
HBIX, IIP€HMYMleCTBeEHHO TeCuaHbIX CBHT (HM2KHeH U“aCTH KPYMHbIX WMKJOB)P 
Ha yrvieHocHble (BepXHeH “acTH WuKOB) celyeT NOABMeHHe HW HCue3HOBeHHE 
JIOMOHTHTa B IL€MeHTe MeCuaHuKOB. 


Hay uno-ncecneqopaTemeckunt Tlocrynuso 
HHCTHTyT reooruH ApKTHKU 29 XII 1957 
Jlenuurpay 


UHMTHPOBAHHAS JIMTEPATYPA 
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TEOJIOL Hf 


A. A. KOHEB 


MMOJIMTbI CAMDKHHCKOrFO H FyJIXEHCKOFO MJIYTOHOB 
WWEJIOUHBIX WH OCHOBHbIX MNOPO (BATHMCKOE MJIOCKOFOPbE) 


(ITpedcmacaeno axademuxom JI. H. Mepbaxoeem 80 I 1958) 


[Ip reojormuecKux HcCeqoBaHHaAx B OacceltHe Bepxuero Buruma serom 
955—1956 Ir. aBTOpoM Opwiw OOHapyxKeuH, a B 1957 r. peTambHO OOcienO- 
aHbl Ba MeCTOPOKACHHA OPHIHHAJIbHbIX LWIEJOUHbIX MOPOM, HE HMeIOWIHX Jo 
MX MOp aHasoros B SaOalikasbe. OHO M3 STHX MeCTOPOXJeHUM pacnomoxKeHO 
ja JICBOM OopTy AOuMHbI p. Calixu, BMagaioueH cepa B p. Burum y mpuucKa 
Ma2KuKaT, B 18 kM Bblllle ee ycrba. J[pyroe Haxogutca B 50 KM K BOCTOKY OT 
lepBOrO B BepXOBbAX KJ. Tyaxeu, meBoro mpuToKka Bombuoro Amasata. 
| CalpkKMHCKHH MWIyTOH mpescTaBiser co6ol coxKHbI pa3squddepenmupo- 
PAHHbIM ITOK OKPYrvioH PopMbI pasmepoM 4,5 KM B MoMepeuHuke, 3aueraioului 
| M3BeCTHAKaX BepXHero TIpoTeposon. C sanayla K HeMy HeMOcpelCTBeHHO Mpu- 
MbIKAaIOT CHCHHTHI, NWepexoysliwe MOcTeneHHO, MO Mepe yasIeHHA OT LITOKa, 
| rpanutpl. Uirok umeer 3oHaIbHoe rpyOOKOHWeHTpHyecKoe CTpoeHHe H, Mo- 
‘MJMMOMY, CC(POPMHPOBaH B HECKOJIbKO ()a3 HHTPY3HBHOH eaTebHOcTH. Siaqpo 
FHTPYSHBAa, IpelcTaBsleHHOe raOOpo-NMMpOKCeHHTOBLIMH HoposaMu, mo nepude- 
(MM HACHILLCHO HeOOJIbIUMMH BbITAHYTbIMH TeaMH HHOMTOB HW JICHKOKpaTOBbIX 
lepauluTOB, OOpasyIOUlMMM KOJIbUeBy!IO 30HY MomHOCTHIO oT 300 go 800 M. 
BCerO HACUHTHIBACTCH OKOJIO JBYX JICCATKOB HW30JIMPOBaHHbIX TeJl HHOJIMTOB 
OmleH Muioujanpio 0,3 km?. C ceBepHOH CTOPOHbI 3Ta KOJIbIUeBaA 30HAa OKalimseHa 
OWLHbIM TOJIYKOJIbIOM Ppa3JIMUHbIX HedeJIMHOBbIX CHCHHTOB, 3aHHMMAarOlHx 
Houjalb Gomee 6 Km’. 
| IT yaxeHCKHi MWIyYTOH ABJIAeTCA CJIOXKHOU WaHKOW, BLITAHYTOH B LWIMpOTHOM 
HallpaBJIeHHH Ha paccTosHHe Jo 4 KM — pH MaKCuMaJIbHOL MomHOcTH B 300 M. 
Dua MIpOpbIBaeT MpaMOPH30BaHHble H3BECTHAKH, MarHOKJ1a30B0-aMPuOoJIOBbIe 
| 
| 
| 
I 


aHIlbl H ra66po-MOpuTOBble NoOpofbl BepXHelMpoTepo3solicKoro Bospacta. 
laika cnoxeHa raOOpo-mMpokceHUTaMH, HWHOJMTaMH M OJIMBHHOBLIMM raOOpo. 
HOMTbI 3asleraioT KaK cpeH raOOpo-MupoKCeHHTOB, TaK H HeMOCpesCTBeHHO 
W3BeCTHAKAX B Bue HeOOMbINMX Te MoHocTHIO oT 10 go 50 M mpu mporsa- 
eHHocTH B 100—300 m. 

Sacsy2KMBaeT BHUMAHUA TOT (*bakT, UTO 06a TIyTOHAa pacHosiaratorTcs BOWM3H 
eBepHOH rpaHuupt LlenxtpambHoro BuTumcKoro waTo OasaJIbTOB, T. €. B 30HE 
OWHbIX JIMHeMHbIX pa3sIOMOB. BeposTHO, BHeApeHHe WeOUHbIX MHTPy3HBOB 
elyeT CBASbIBaATh C M€30-KaHHO3OHCKHM TeKTOHO-MarMaTHYeCKHM IMKJIOM. 

Viitomute: Caixuuckoro muyToHa WpefcTaBsstoT coOok cpeque-, KpymlHoO- 
rpyOosepHucTble Moposbl TemHo-ceporo upeta. JIA HUX XapakTepHO LNIK- 
yOBO-TaKCHTOBOe, Pee PAaBHOMEPHOSEPHUCTOe M MomOCuaTOe COxRKeHHe. Ko- 
MUCCTBCHHO-MHMHepasIOrMuecKHt COCTaB paBHOMepHO3epHHCTorO ulomMTa (B 
ObEMHBIX MpOWenTax) cwemyroulwii: HedemuH 56,2, TuTaH-apruT 28, poroBaa 
ODMaHka — 6,4, KankpuHuT 4,7, rpaHaT 2,7, akIleCCOpHble — KaJIbUMT, ana- 
T, chen, pyqubit Munepanm — 1,8. B HekoTOpbIxX pasHOBUAHOCTAX HaOmOMaeTCA 
BMCHUMBOe, HO OObINHO HeSHauMTeHOe KOMUeCTBO IWiarMoKsasa. B cuny 
PpaBHOMePHOTO pacipeseseHHA MHHEpaJOB B Nopose, Ha HeOOJbIUOM yyacTKe 
OX%KHO BCTPeTHTb BCe YWICHbI YPTHT-AKYMMpaHTrHTOBOrO psa, OfHAaKO MpH 
OM cOocTaB MMpOKceHa JIA JICHKOKPaTOBbIX M Me€JIaHOKPaTOBbIX WICHOB 
TaeTCA OJHHAKOBBIM. 

B wwyucbax THTaH-aBruT HaXOJWTCA B KPYNHbIX KOPOTKOMpH3MaTHYeCKHX 
DUCTaIIaX HECKOJIbKO OKPyruiol (OpMbl C HEPOBHBIMH JIMHUAMM OrpaHh4ueHua. 
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Ha6somaerca ca6bili muleoxpoH3M B OypOBaTO-*puOJIETOBbIX TOHAX MH CHJIbHas 
jucnepcus Ouccektpuc. Ontuueckue KonctantTe ero: 2V = 158°, C: Ng = 
= 47°; Nz = 1,738, Np = 1,718, Ng — Np = 0,020. Bee KpucTasibi nupo 
KCeHa OKpy2KeHbI JBOMHOH KaliMof: BHYTPeCHHAA yacTb ee MpekcTaBsieHa 3eeHO!, 
porosoli OOMaHKOM, a BHELIHAA COCTOMT M3 MesIKO3epHUCTOrO arperata rpanaté 
HB MeHDbIIeli CTeMmeHH Kabiura. Poropad OOMaHKa IvIeOXpOWpyeT OT 3e/1eHOr¢ 
upeta 10 Ng jo OneqHo-2%KemToro Mo Ny, 2V = —85°, C : Nz = 18°. Tpanay 
MIpWHaWIeKUT K PpoOccyAp-aHApasUTOBOMy pALY, IpesOMMeHHe CFO HECKOJIbK 
Oombuie 1,780. . 

HecenHH pa3BuT B KPYMHbIX IIpH3MaTHYeCKMX TaOJIMIlaX, MHOra Hepa 
BMJIbHEIX 3epHax. Tloxasarenu mpenommenua Ng = 1,037 , Np = 1,532 
Nz — Np = 0,005. Hepeqko oH 3aMmelileH arperaTaMH KpYyNHbIX KPHCTaJJIO 
KaHKpWHuTa. OfHaKkO KaHKPHHUT yale pasBMBaeTCH B BHe peakIMOHHbL 
KaliM rpeOenuaToro CTpOeHHA BOKPYF KPYNHBIX KPHCTa/JOB KabuMTa. B OHM: 
ciyyaix KaliMa He MOJHOCTbIO OKpyxXaeT 3epHa KaJIbIMTa MU MOCMeLHHM HeMO) 
CpeCTBeHHO CONpHKacaeTca Cc HedeIMHOM, B APyrHX KaJIbIMT MOUTH BeC) 
W3pacxofoBaH Ha OOpa30BaHWe KaHKPHHUTa HW COXpaHHJICA JIMIUb B IWeHTp 
KaHKPHHUTOBbIX THe3q. GepHa KaJIbILMTa, pacmOO*KeHHbIe NMOOIM3SOCTH Of 
KPHCTa/JIOB MMpoOKceHa, MOIHOCTbIO WJIM YaCTHYHO (TObKO CO CTOPOHb! NMpOlt 
KCeHa) OKPYKeHbI KaHMOH IpaHara. 

Tloqo6uble B3aMMOOTHOIIeHHA MMHepasloB HM HaJIHUMe KaJbUMTa B CaMOlm 
rpaHaTOBO-pOroBOOOMaHKOBOH KaliMe CBHJeTeIbCTBYIOT OO OHOBPeMCHHOCT! 
oOpa30BaHHA KaJiblluTa, poropoH oOMaHKM HM rpaunara. | 

Vitonura: Tyaxeuckoro mayTona 10 cBoOeMy BHeLIHeMy OOMKY H MHHepalibe 
HOMY COCTaBY HHYeM CYI[eCTBCHHBIM He OTJIM4alOTCA OT CaWKHHCKUX. KoaM 
YeCTBCHHbI Moscuer JlaeT clelyroulve cosepxaHud (B OObeEMHEIX MpOleHTax fl 
HepemuH 49,4, TuTaH-apruT 30,7, Oypad poroBad OOMaHKa 9,2, BTOPHUHBIE 
MuHepas (?) 4,8, miarMoKia3s 1,9, akiweccopHble — anaTHT, KaJIbIHT, KJIMHC 
IOH3HT, PYAHbIM MHHepal, KAaHKPHHUT H WeouuTE! — 1,4. Onruyeckue cBorg 
cTBa HetbeHHa UM THTAaH-aBruTa MOROOHEI TeM, YTO MPHBeMeHbI BHMNe WIA ISTHE 
MHHepasiOB TIpH ONMCaHHH CaWxKMHCKUX HMOJMTOB. 

IImpokceH ryXeHCKHX HHOJIMTOB BCera OKpyxXeH TOHKOH KaliMow miarye 
okla3a WH Oypol poroBol OOMaHKH, HaXOAAUIMXCH B CBOeOOpasHOM B3aHMHO fh 
cpacranuu. Uacro KaliMa uMeeT Kak Obl TpexcOHHOe CTpoeHHe: BHYTPeHHU 
COW MpelcraBleH arperaToM lwarMoksa3a MH poroBok OOMAaHKH, cpelHuit ccf 
CTOHT JIMMb M3 poroBolH OOMAaHKH H BHeIMHHH — TosIbKO M3 MarMoKsasa. [1m 
PMOKIa3 OObIYHO MYTHBIM, HECIBOMHHKOBaHHbIM, HO B OJHOM H3 y4aCcTKOB 0% 
MeyeHbI CO KPYNHble TaOJIMIbl C MpeKpacHOl MOJIMCHHTeETHYECKON WITPHXOBKOI 
Samepbl Ha (eMOPOBCKOM CTOJHKE MOKasaIH COkepxKaHve aHOPTHTOBOH Mi 
jekybl 35% wu 2V = —78°. Uerkue, pOBHbIe KOHTAKTbI KaiiMbI C TIM pOKCeHC 
M OMHOBpeMeHHoe yracaHuve poroBoli OOMaHKH NO BCel KaliMe CBUJeTeIbCTB YOM 
10-BUMMMOMy, 06 OOpa30BaHHM KaliMbl B MarMaTHueCcKyi0 (pa3sy, pH peakueh 
KpHcTaIMOB MMpoKceHa C pacmaBoM HederHHoBoro coctaBa. Ilomo6uasa Oypé 
poroBasd OOMaHKa HaOJIOaeTCA B BeHWaX BOKPYr OJMBHHA B OJIMBHHOBBIX Ta 
Opo, C KOTOPBIMH MapareHeTH4eCKH CBA3ZAHbI HHOMUTHI, Pe OHA HOCHT ABHO Mal) 
MaTH4eCKHH XapaKTep B OTHE OT pasBHTOH TaM 2%e 3eeHOM POroBoll OOMAaHES 
KeJIMPHTOBLIX KalM. Ontuueckve cBolicTBa Oypol poroBol o6MaHKu: 2 V 
= —88°, C:N, 14°, Ne = 1,690, N, = 1,672, Ne—N, = 0,018.99 

B cocras M1 arHOKa30B0-POTOBOOOMAHKOBO Hi KaHMbl HEpeKO BXOLAT Kpy } 
Hble 3epHa KaJIbUMTa, KOTOpble C BHeLIHell CTOPOHbI OKPY2KeHbI, KaK H POroBel 
oOMaHKa, TOHKOM KaeMKOH MlarMoKsa3a. OTMeveHbI M Take (bakTb, KOr# 
PYAHDIM MMHepadl M MpuMblKaloulee K HeEMY 3CPpHO KaJbUUTa OKpyXeHbI eM) 
KalimMoH Oypol poroBpoH OOMaHKH, 4TO yKa3bIBaeT Ha OOpa30BaHHe KaJIbIlM) 
emje B MarmMaTHueckyio (pa3y. 

B. Co6ones (*), paccMaTpusad Bompoc O6paz0BaHuA KambiNTa B HedeMH 
BbIX CHeHuTaX BororombeKoro MacCCHBa, IpHXOAMT K BBIBOLY O ero KceHoreHHiMf 
mpoucxoxyenun. IIpuBeqenuble Bblille PaKTHI MO3BOMAIOT ClenaTb WHOL BBIBs 
O MpOMCxXO*KAeHMM Kalbiura B MMonMTax CalixuncKkoro u TyaxeucKoro mall 
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OB, a HME€HHO: OH Mor ObITD OOpas0BaH 3a CET KaJIbI[MA THTAH-aBruTa, BBI- 
MBUIerOCA NpH peakUMW MocMewero C HecpeMHOBBIM paciiaBom. 

B pesyuibraTe 3TOH peaKI{MH, B 3ABHCHMOCTH OT COOTHOLIeHHA BHICBOGOAUB- 
ixca Ca, Al, Si, o6pasoBamuch pa3IMUHbIe COOTHOMICHHA OTMCUCHHBIX BBILIe 
epasioB —TpaHata, MWvlarMokia3a HW KaJIbluta. 

| Cielyer elle OCTaHOBUTbCA Ha BTOPHYHOM MMHepase, KOTOpHIli pasBuBaeTca 
|HedeMHy OObITHO BAOIb TpellHH HIM MO Nepudepuu sepeH. On uMeeT xa- 
TepHYy!O OBaJIbHy!0 (POpMy MH BCerfa NepenosHeH MeJIKHMU YepBeobpasHbIMU 
PCTKAMU HU3KONPeJIOMJAIONErO MHHepasa, OUeBUAHO WeOHTa, Tak 4TO NO- 
PK Ha OTMevaTKH Nabiues. Munepat OecilBeTHbI, C ACHOM cnalHocTbIO 10 
yeme. Ouruueckwe KoucTaHTHl ero: 2V = =71°,C:N, = 7°, N, = 1,565, 
| = 1,554; Ne — N, = 0,011. Bawxe'scero on cronT K MMHepanam rpynmbl 
DIMHHTa. XMMMYeCKHH ecocTaB UomMTOB ~CalikuHcKoro nu TyaxeucKoro 
YTOHOB B CpaBHeEHHM CO cpeqHHM (H3 6 aHamH30B) MiomuTon no JIenu (1) 
WIBOAMTCA B TaO. 1. Syecb %e MalOTCA HX MeTpOXMMMYeCKHe Mapamerpbl 
A. H. Sapapniukomy. 


Ta6muna 1 


XumMuyeckHit cocraB TlerpoxumuyeckHe Mapamerppi 

lOKHCJIbI 1 2 3 4 mapameTpbl 4 2 3 

38,08 38 , 44 42,81 40,20 a one ZA Des 

0,85 2, 1,96 2,00 G (3 6,0 0,4 
3 PD a0) Pana) 18,95 12,30 b Dl LOT Sie Zon 
OO: 4,40 2,06 3,86 HST) S 48,2 48,8} 49,7 
) 4,74 6,64 4,84 11,78 Q —od4,7 |—9d9,2/—49,6 
J 0,07 Onis 0,419 Onda le 28,4 48 lie, 

Smee lee ri 3,16 4,85 m’ 27,6 46,8) 20,9 

12,90 oO 10,47 20,64 ro 44 Bi), A 

Sala 8,96 9,63 1,68 n 86 85 88 , 6 

Ae) Zio) PAG) 0,06 

0,67 0,03 0,85 {26 

OFoD OF34 AD, 0,34 

0,415 0,20 0,15 

0,16 0,10 

0,69 1,27 0,06 
ae 99,69 99,14 100,00 100,45 


\Ilpumeuaunue. 1—wnuonut, CatokunckuH nayTron; 2— nour, Tymxenckuh mlyTos; 
ulomT, cpequee u3 6 ananusop (mo Jienu(!)); 4—TuTan-aBrut, u3 ukonuta lyxen- 
fro mryToHa. : 

Kak BuaHO 43 TaOm. 1, xumMMyecKHH cocTaB CalkuHcKkHx Hu JT yaxeHcKux 
DIHTOB BeCbMa O1U30K K CpeHeMy COCTaABY HHOMHTOB 0 Jlenn, CYINMeCTBEH- 
OTJUMGaACbh JIHLUb 6ouree BbICOKHM coflep7KaHHeM TVIMHO3eMa. 

B nocnequne rogbl B Cu6upu BbIABIeHBI HU H3y4eHbt (?,°,°) cBoeoOpasHble 
MaTuyeckHe accolvallny, XapakTepHou OCOOeHHOCTHIO KOTOPBIXx ABAAeCTCA 
3b YAbTPaOCHOBHBIX M IeOUHBIX MOpoy. OOnapyxKeHue MOOOHEIX MHTPY- 
HBIX CepHit B Mpesxetax BuruMcKoro MOCKOrOpbsA, B CBASH C mpoOsemoui 
MCXO*KJeCHHA ITHX OOPas0BaHHH, MpelcTaB/aeT HeCOMHEHHBIM HHTepec. 


VWucrutyT reosoruu Tlocrymuao 
Bocrouno-Cu6upcKoro dusmnata 29 I 1958 
Axkajemuu wayK CCCP 
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Jloxaagn Axagemun nayx CCCP 
1958. Tom 120, Ne 2 


H. A. MUXAHJIOBA 


O HOBbIX CJIEHAX BYJIKAHHYECKOHW JESTEJIBHOCTH 
B JIEBOHE BOJITO-YPAJIbCKOH OBJIACTH 


(IIpedcmasaeno axademuxom C. H. Muponoeoim 21 I 1958) 


B cBa3M C INMpOKMM pa3BHTHeM pasBeqouHOrO OypeHuA Ha PyccKoM nat 
tbopMe 3a MocmeqHHe TOAbI CpesH TeBOHCKHX H Oolee WpeBHUX OCaOUHbIX OOpale 
30BaHHH OTMeYeHO HECKOJIbKO CIyYaeB HaXO*KJeCHHA MOpO, CBASAHHbIX C pos 
weccaMH BYsIKaHWYeCKOH JexTembHOcTH (* *). | 

[Ip omucaHuu KepHoBoro MaTepvaia H3 MHOFOUMCJICHHBIX pasBeOUHbIN 
CKBaxKHH MpeHMylleCTBeHHO Ha TeppHTopHu BawKkupHu uw TaTapHv wamy ObwIk 
BCTPeveHbI HW H3YYeHbI MpOCNOM MenOBbIX TYPOB B Pa3/IMYHbIX TOPpH3OHTaM 
JlepoHa B YeTbIpex MyHKTax Boyro-YpaspeKoH oONacTH: Ha cepepe CapaToB) 
cKol o6n., B Tycuxe (ckBakuHa Ne 5, 1883,05—1891,9 m), Ha Hopo-Emxos: 
ckolt myomjaqu roro-BocTtoka TatTapuu (cKBaxkuHa Ne 50, 1770,5—1777,4 mM) 
Ha BoufoxKcKon Momlayqu cepepo-BocToKka Tatapuu (cKBaxkuna Ne 48, 1571,3 
1576,3M) u Ha ApmaHckoH mwioulaqH cepepHow Baumkupuu (cKBaxkunHa Ne 2s 
1831,4—1835,7 m). | 

MonHocTb MpocoeB BO BCeX CayuaAtx Oblia HeBeIMKa HM B KepHe He Mped 
Bbllata O—/ cm. B crpaTurpadbwyecKoM OTHOLWeHHH OUeHb OH3KHe MO COCTaBY 
M CTpykType Mensosbie Tydbl [ycuxu u Hospo-Emxosa ipwypoyenbl K BepxHeli 
yaCTH BepXHexKMBETCKOrO NoAbapyca. B ApsaHe NenmioBbll Ty BeTpeyeH cpext 
3eJICHbIX KBIHOBCKUX aprJWIHTOB, aB Bouiore cpeyqu CapraeBCKHX H3BECTHAKOB Ip 

OOpasey, memoBoro Tydba u3 Hopo-Enxopa npelcTaBeH MIOTHOH OHOpOR 
HOW MeleIbHO-cepoH Moposol Cc OCTPbIM PaKOBHCTLIM H3JIOMOM, cabo BCKH) 
maroulelt c HCl. 

[apyyio yacTb Moposp (70—80%) cocTaBsimeT CBeTaAd 3eNeHOBaTO-Gypas 
MOUTH H8OTPOMHAA WIM MecTaMH C1a60 NOApH3yrollad Macca, MpeycrapenHa 
B OCHOBHOM Onajom c N = 1,430—1,435, sBasiouluMca, No-BHLHMOMy, Tpoml 
AYKTOM W3MeCHeEHHA MeIbYaHIUMX YacTHI, Nea. B Hel XOpOLWO 3aMeTHbI OCTPOi 
YPOJIbHbIe HeMpaBHJIbHble OOJIOMKH GOeclBeTHOTO HWM CulerKa 2KeJITOBAaTOrd 
cTekla (2—3%) c MoKasaTenem npenomienua 1,543 -+ 0,001. Pasmep o6n0m 
KoB OT 0,02 go 0,2 mm. Kpome Toro, oxono0 15—20% coctaBsatoT O6JIOMKM JaBEe 
WM OTJeCJIbHBIX Pa3PYINeCHHbIX MMHepaoB. OObIaHbI pasMep ux 0,02—0,10 mm 
HO HeKOTOpble OOJIOMKH JaBbI Aocruraior 0,4—90,5 mM. Onu oxkpallleHbl B Oypple 
3eJIeHOBaTO-Oypble MH TeMHO-Oypble TOHa, ca6o pacKpUCTaMM30BaHbI, HHOTAY 
NOUTH H3O0TPOMHbI, C PeAKMMH 3epHaMM PYAHbIX MHHepaIOB HM OKO OpITIB 
CHJIbHO paspYWieHHbIX MOMeBEIX WMaTOB. MHorja O6OMOMKH CocTOAT u3 arperaTae 
MeJIKUX OeCIIBeTHBIX, OYPOBATHIX HJM 3e€/ICHOBATHIX 3epeH WOM3HTa H KJIMHOW 
IOH3HTa, M@XKy KOTOPbIMH BKJIMHMBAIOTCA H30rHYTHIe JIMCTOUKH Oyporo xO} 
puta. Hexoroppie arperaTbl He HMeIOT YeTKHX HAapy?KHbIX KOHTYPOB, Kak Obj 
CIMBalOTCA C OCHOBHOH MaCCOH, HM TOJIbKO IPH CKpelll@HHbIX HHKOJIAX 3aMeTHi 
MepBOHauabHasd (opMa paspyileHHoro 3epHa. B Buse BTOPHUHHIX BbIeneHHi} 
BCTpevaloTcA HeOOMbUIMe SEPHbIIKH KaJIbUuTa, arperaTbl MeKUX 3epeH Xad} 
eOHa, BINOMHsOULMe HeOobIIMe NoNocTH. Betpeyatorca peakue 3epHa Mar} 
HeTHTa, YaCTHYHO OKHCJICHHOTO B TeMaTHT. 
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Ilo-BuquMomy, eppoHavabHO mopoa uMena XapaKTep BUTpoKsacru- 
yeckoro MemioBoro Tydba. CyAA No MoKa3saTeO MIpeOMeHHA OONOMKOB cTeKwla 
|N = 1,543, Ty mo cocrapy coorsercrayer anjesuto-Gasanpty. Topoga cuap- 
‘HO W3MeHeHHad, CHJIMUNpNLMpoBanHad. 

Ty us Tycuxu MakpocKonmuecku MouTH He OTMHYMM OT eMxOBCKOrO. ITO 
\Me€leIbHO-cepad Nopofa, C peAKHMH TeMHBIMM OCTPOYTOJIbHLIMM BKparien- 
HUKaMH, MOUTH CJIMBatOWMMHCA Cc oOcHOBHOH acco. Ilocmequaa, cocraBlaa 
hoKONO 60% Tydba, NpelkcraBeHa CHbHO H3MeHCHHbIM CTeKJIOM HM COCTOUT U3 
TeCHO MpoOpacTaloulux MebYaMWIMX B8epHbIllleK KalbiuTa, onana (c N = 
|= 1,455—1,468) u muputra. B nel, kak u B OOpa3ue us Hoso-Emxona, coep- 
} KUTCH OKOJIO 39—35% mMemKUX (oT 0,04 m0 0,4 mm) yrmoBaTbIxX OOJIOMKOB JaBbI 
WC YePHbIMH OMaBCHHIMA KpaAMM, HOUTH YepHbIX B CKPELCHHbIX HMKOJIAX, 
MHOPa C1a60 NOMAPHSYIOUIAX, COCTOAIMLMX M3 arperaTa MeJIKMX 3epeH WOusHTa, 
KAMHOWOM3HTa M XOpHTa. Kpome Toro, BcTpeyaiorca Oomee Kpymubie (or 1,2 po 
2,2 MM) OOJOMKH Tyda BHTpOKJacTHYecKOl CTPyKTYpbI, MOYTH UsOTPOTIHETe, 
HC peXKUMM MeJIKMMM arperaTaMM 3epeH WOM3HTa MH XJIOPHTa, OTAebHbIe 3epHa 
| uuoTa, semeHoro u Oyporo xXJIOpuTa, peqKve OcTpoyrouibHble OOIOMKM MOUTH 
j OecliBeTHOro cBexero crekla c N = 1,543 uw orfembuble 3epHa KBaplwa. 

B Taxkevloh PpakUH, BbIAeIeCHHOM M3 OVeHE HeOobIOM Hapecku (0,35 r) 
| COcToAMeH Bcero 43 2—3 JleCATKOB 3epeH, BCTPeUeHbI KpyMHble 3epHa OKHC- 
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\M€HHOTO MarHeTHTa, TeMaTHT, IMpHT, 9MOT, poMOMYecKHM MMpoKceH, poroBaa 
}OOMaHKa, MYCKOBHT, C€pHIHT, XJIOPUT, rpaHaT, pYTH, WHpKOH HM TYpMawHH. 
|B ormuune of oOpasia Tyda H3 Hopo-Enxosa, B Mopose 3aMeTHY!0 pOb UrpaioT 
ICKaMOIMTBI. Ox MpucyTCTBYIOT, WoMKHO ObITb, Kak SMMreHeTH¥eCKHe BbIJe- 
| enna B BUe JOBOIbHO KpynHElx (oT 0,2—0,8 mM) OOpa30BaHHH, OKPYFrvIbIx 
; WIM OBAJIbHbIX, HHOra YVIMHeCHHbIX MpH3MaTHYecKuX. be3 CKpelleHHbIX HH- 
WKOUICH B HUX MOUTH BCera 3aMeTHO 30HapHoe cTpoeHue. Hapyxuaa Oosee 
WCBeTJIad TOHKad KaliMa pu CKpelleHHbIX HHKOJIAX NOUYTH CIMBaeTCA C OCHOBHOH 
}MaccoH Tyda. BuyrpeHHaaA 30Ha OObIMHO COCTOMT H3 HeCKOJIbKUX KPHCTaJIJIOB 
WC IIPAMbIM yraCaHHeM, OMHOOCHEIX OTpHiaTembHElx, c N = 1,540, Ne —Np= 
j~0,020, c xXapakTepHow naATHMCTOH oKpacKow. UacTrHyno sepHa pa3spylieHbl U 
{3aMelLaloTCa MeJIKMMM YelllyHKamu cepuuuta. [lo-BuquMoMy, CKamouuTb! OOpa- 
(3YIOTCA MO KPYMHbIM 3epHaM Moslepblx wnaros. Ilepponayambuo, Kak u B Hoso- 
|Enxope, Nopoja, BepOATHO, MMedla XapakTep MenmoBoro Typa BUTpPOKMacTuye- 
(CKOH CTPYKTYPbI, B HaCTOAMlee BpeMA CHIbHO M3MeHeHHOrO, MosBeprilieroca 
|MpolleccaM CHWIMMLMTH3alMUN, KaJibuuTH3alMN wu cKanouuTusalun. Ilo cBoemy 
icoctapy Ty, Kak u B Tycuxe, cooTpercTByeT aHyesuTo-Oasalbry. 

| B Apmane (o6pazsey Ne 2—665) xenToBaTO-cepbIH, MJIOTHBIM, M3BeCTKO- 
/BUCTbIM MemloBbli Ty 3aleraeT cpeH SeJICHbIX M3BCCTKOBMCTHIX KbIHOBCKUX 
TMH Cc OOOMKaMu Opaxvoroy. B Hem cila6o 3aMeTHa TOHKAA, TOPH30HTaIbHaA 
Jcnouctoctb. Ilopona Ha 45—50% cocrouT u3 MemKMX (0,5 no 0,2 MM) yraoBa- 
ITbIX UaCTHIL CHJIbHO H3MeCHEHHOFO Mella, MOUTH YepHbIX B MpOXOMALMLeM CBeTe. 
O nenmoBoli Mpupose YacTuL mpexkye BCero CBUAeTeMbCTBYeT UX Popma; ocTpo- 
|YOJIbHbIe, IPH4yAVIMBO M30rHYTHIe, OHH, MO-BAJHMOMY, ABJISIOTCA OOOMKaMH 
CTeKJla OT CTCHOK MY3bIPbKOB, BBIOPOWeHHbIX 3 WaBbl. B OovIbulMHCTBe CILy- 
j¥aeB UaCTHI[bl CHIbHO U3MeHEHbI, WeIMKOM HelMlpospauHbl, HHOTa 3aMelleHbl 
|BHYTPH KaJIbIMMTOM HM 3aMeTHbI TOJIbKO Oaroflapx TeMHOMY Hapy?KHOMYy KOH~ 
itypy. Wnorga pMecte c KabIMTOM BHYTpM O60OMKa COXpaHsAerca OeciBeTHoe 
|ca6o pacKpHCTamM30BaHHOe BYKAHMYECKOe CTeKIIO, perKe OOJOMOK He/MKOM 
cocrouT 43 crekia. M3peqka BcTpevalorca YaCTHIbl aBbl C 3aMeTHBbIM IY3bI- 
| PUCTEIM HIM PUOpOBUAHHIM CTpOeHHeM, HM MpHsMaTHYecKue OOpasoBaHHA C TeM- 
HbIMH KOHTYpaMM, COCTOAMIHe H3 arperaTa 3epeH KaJIbUTa HW XJOpUTa HJM OF- 
|HOro KaJIbILMTAa. 

IlemeHtTupyrorca Bce OOJOMKH KAaJIbIMTOM, B BHC MOBOJIbHO KPYMHbIX 
(0,2—0,4 mM) w30MeTPH4HBIX 3epeH C HepoBHbIMa Kpaamu. Mexy sepHamn 
KaJIbUHTa YacTO MpHCyTCTBYIOT CBeTIO-3eeHbIe MMCTOUKH XJOpHTa MW PrHMpo- 
/XlopHta (MoceqHHM MMeeT N, == 1;561—1,563; N, = 1,575—1,580). Hepac- 
TBOPHMbIM OCTaTOK OOpa3sila Obl pasqeteH Ha 4 PpakiluA pasiM4HOrO yeNb- 
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HOrO Beca H H3y4eH B HMMepCHH. OcHOBHY!O Maccy HepaCTBOPMMOrO OCTAaTKay 
(87,36%) cocTaBuIsI0T Be (bpakIHH C d=3,0—2,5 u 2,5—2,0. Ilpu stom kamxyany 
u3 HUX Ha 85% caraerca O6omKamu cTrexna c N = 1,543—1,546. Octamb- 
HYIO YACTb COCTABJIAIOT THAPOXJIOPHT, JIMCTOUKM THApocMoO MU W3spelKa MOHT-f 
MopHionuT. Ppakuua c d<2,0 (1,91%) mMemuKoM cocToUT 43 OeclBeTHOrO} 
WM xeTogatoro aodana,c N = 1,47—1,48. Tamenaa dpakuna c d>3,0 B oc- 
HOBHOM COCTOMT M3 MarHeTHTa HM remaTuTa. Takum OO6pas0M, M 3]\eCb MbIl MMeeM} 
leo C CHJIbHO H3MCHCHHBIM MeIJIOBbIM TYPOM BHTPOKMacTHYeCKON CTpyKTYPbI,} 
COOTBETCTBYIOILUM MO CocTaBy aHesuTo-OasabTy. Kaibuut, XIOpHT HM PHApo-§ 
XJIOPHT, I€MeHTHPYIOIIMe CHIbHO H3MeHeCHHbIe OOJIOMKM Melia, T10-BAHMO- 
MY, SIBJsIOTCA NpOkyKTOM M3MeHCHHA TOHKO TepeTepTbIX YacTHI CTeKJay 
HM OTJeJIbHBIX MMHepasop. Kpome Toro, KaJIbIMT 3aMMCTBOBAJICA, BeEPOATHO,# 
WU M3 OM3exKAaNluX KapOOHATHBIX Mpocuoes. 

B Bonmore mpocmol mera 3ameraeT Cpe H3BeCTHAKOB C OOKJIbHbIM JleT-} 
PHTYCOM, HM CaM COJepxKUT OOJIOMKH pakOBHH OpaXxHONO] uM WIeHHKUN KpHHOUTeH,} 
pasmepom 0,1—0,3 mm, uHorga fo 0,8—1,5 mm. Ilopoga mpeycrapaaer codon 
CHJIbHO H3MeHeHHbILT MemIOBbIM Tyd, BUTpOKJAaCTHYeCKOH CTPYKTYpbl. OCHOB- 
Had Macca Moposbl cularaerca TOHKO MepetepTbim crexsiom c N = 1,541 
1,543, u30TpomHbIM, MecTaMH cla60 paCKpHCTaJIJIM30BaHHbIM, MOKPbITbIM MJIOT= 
HOH KOpOUKOM OypbIxX PIMHMCTEIX MpoyKToB paspywennd. Ilo cocraBy Tyd; 
Kak HM Mpedbilyue, coorsercrByer aHesuTo-OasaibTam. Bowee KpyMHuble KpH- 
CTaJJIbI, JOJOKHO ObITb, MOJIHOCTbIO pa3pYLIeCHbl, 3aMeLICHbI KaJIbIHTOM, KOe® 
re XaviieqoHom u xsoputom. IlocmeqHnve paBHOMepHO pacceAHbI B Nopozep 
B Bue HeOOMbINMX CKOMIeCHHH 3epeH, Uallle C HEPpOBHbIMH H3BHJIMCTbIMH KOH-f 
TYpaMM, M3peqka MMeIOUIHMM TIpH3MaTHyecKHe OUepTaHHA. BerpeyaroTca eqH4 
HHUHbIC KPHCTaJJIbI NOMeBOrO WiNaTa HW OCTPOYroJibHble OOJOMKU cTekma. MH 
TepecHO, UTO JeTPHTYCOBbIe H3BECTHAKH, JlexKall\ve HeEMOCpeACTBeHHO Hajl TIpo- 
culoem Tyda, cofepxaT OOJOMKH NocweqHero HW, NO-BHAMMOMY, YacTHUHO day 
YHY, MepeoTloxKeHHY!O W3 MeMOBOrO MpocIOA, TaK Kak Apa HEKOTOPIX Med-§ 
KHUX OpaXHONO CMOx*KeHbI TYPOBLIM MaTepHaJIOM. 

B 3aksoueHHve HEOOXOAMMO TOAYepKHYTb CeLyroulee: 

1. OnucanHble Mpocion MemioByix Tyosw pacnovlaraloTca cpequ mMoposr 
pasM4HOrO BO3pacTa — BepXHEXHBETCKOTO WH HMAKHePpaHCKOrO, TO YKa3bI- 
BaeT Ha HeEOJHOKpaTHOe MpOABJIeHHe MpoweccoB BYJIKaHH3Ma B MepHoy, OTJO4 
XKCHUA TEPPHFeHHOH TOM CpeqHero HW BepXHero AeBOHA Ha TeppuTopHU Ypaso 
TlopoupKkbs. 

2. CocTaB NIpoAyKTOB U3BepxKeHHH BO BCeX CJITyYaAX OCTaBaICA NOCTOAH- 
HbIM HM COOTBETCTBOBA JIAaBaM aHe3HTO-6a3aJIbTOBOrO THMA. 

3. OToxeHHe TMenIOBOrO MaTepHasla MpOvCXOAMIO B BORHOM OacceliHe 
O 4eM CBHJeTeIbCTBYeT HasM4uMe KapOOHAaTHBIX MpococeB C MOpCcKOl cbayHod 
HM pefkue OOJOMKH paKOBHH B HEKOTOPBIX MpocmoAx Tydos. Ormoxenne nensa 
T10-BHAHMOMY, NpOHCXOJWJIO CpaBHHTeJIbHO ObICTPO, H KOJIMYeCTBO ero OBO JO-ff 
BOJIbHO 3HAUHMTEIbHBIM, NOCKOJIbKY BO BC€X OMHCaHHbIX Ty(baxX NouTH oTcyTcT-9 
ByeT MpuMeCb OOJOMKOB OCaXOUHOrO MpOMCcxoxeHuA. if 

4, Bee H3YYeHHbIe OOpasiibl HECYT Ha CeGe C1eNbI SHAUHTEBHBIX BTOPHUHBIX | 
H3MCHCHHH, 3aTYILeBbIBaIOMIMX MepBOHAYaIbHbIM XapakTep Tydos. B ofHOBO3- 
PacTHBIX 2UBETCKUX TYdax ycuxu u Hoso-Enxopa wWupoKO pasBUTbl MpoMeccEyy 
CHIMUMPUKaNHH, YACTHUHO KaJbUMTH3alMn M CKanomuTusauNu. B Apnane 
Boniore CHIbHee pasBUTbI MPOWeCCh! KaJIbIHTH3aMN M XMOpUTH3allUH. Kausb-} 
IMTH3alUA, TO-BUAMYMOMY, 3]\eCb CBA3aHa He TOJIbKO C H3Me€HeHHeM Camoro men-f 
JIOBOTO MaTepHasia,— YaCTHYHO KaJIbUHT 3aHMCTBOBAJICA H U3 OHM3TexKaUx} 
MJlaCTOB H3BeCTHAKOB, Ooee WHPOKO pacnpocrpaHeHHbIX B STO uacTH paspesa 
ueM B %2KHBETCKHX OTJIOXKCHHAX. 7 


Vucruty?t neptu Iocrynuso 
Axayemun Hayk CCCP 6 I 1958 
HMTHPOBAHHAA JIMTEPATYPA } 

1 JI.M. Bu puna, JAH, 88, Ne 5 (1953). 2 A.T.S3apunonosa,M. M. Bece-} 
10BCxKk as, U3B. AH CCCP, cep. reon., Ne 3 (1952). 3 K. UW. Jlomor b, JAH, 94, No 4 i 
(1954). 4B, A. Yeneucxn ii, JAH, 85, Ne 2 (1959). =F 


392 


y 


Tornayqe Akaygemun nayr CCCP 
1958. Tom 120, Ne 2 


HONORA 


B. HW. TYKUKOBA 


AHOXYHCKAA TEKTOHHYECKASA JEMPECCHS — HOBbIM TYHKT 
PACIIPOCTPAHEHHA IOPCKHX MH TPHACOBBIX OTJIO)KEHHM 
B 3AYPAJIBE 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 15 I 1958) 


B 1939 r. B 40 km cepepuee r. Kambuustopa Cpepaiopckolt 061. YpanbcKum 
TeOJOPHYeCKUM YMpaBsIeHHeM ObIIO yCTaHOBJICHO HasIMuMe Jenpeccuu B Maseo- 
30HCKOM (pyHflaMeHTe, HasBaHHOH AnoxnucKkol. Jlenpeccua mpocimexena m0 
mpoctupanuio Ha 30KM, MMeeT ypasIbcKoe (MepHAMOHabHOe) Mpocrupannue, 
WiMpHHa ee KoueOeTCA B Mpefetax 7—l2 KM, a MaKCHMaJIbHOe lorpyxe- 
HMe Maleosolickoro sloxwKa ocruraet 800 M oT coBpeMeHHOM NoBepXHOcTH. 

Bypenve, mpopefsenHoe 3fecb B 1946—47 un 1954—55 rr., BbInBHO MpH- 
CyYTCTBH€ KOHTHHEHTAJIbHBIX TpHac-IOPCKHX OTJIOKeHHH C MpH3HakamMu yruie- 
M HedbreHocHocTH. HuxxHemes030licKHe KOHTHHEHTAJIbHbIe OTIOXKeHHA B paloue 
AHOXMHCKOH JenpeccHH NMOKpbIBalOTCA C pe3KO BbIPaxKeHHbIM YIJIOBbIM HeCO- 
rlacveM KaHHO3OHCKHMH HM MeJIOBbIMH MOPCKHMH WM KOHTHHECHTAJIbHbIMH OOpa- 
30BaHHAMH, MOILHOCTb KOTOPHIX Kose6sleTca oT 170 Wo 250 M. 

Bea BCKpbiTad TOJMLa HAMYKHeEMe38030HCKHX OTJIOXKEHHH MOKeT ObITh MOD- 
pasfeeHa Ha TPH KOMIMVIeKCa, pe3KO OTJIMUHbIe MO TeHe3HCY, JIMTOMOTHUeCKOMY 
XapakTepy u Bospacty. BepxHuli 43 HHX MbI Ha3bIBaeM aTIOCCKOH CBUTOU, cpey- 
HUM — aHOXHHCKOH CBHTOH WM HWKHUH — TYpHHCKOH cepuel. 

ATwcckaa CBUTA HasBaHa HO aHaOrHH C OHOBO3pacTHOH ce- 
pve ocayKkosp CepepHoro Ypavia. IIpexcraBmeHa oHa O3epHO-OOJIOTHBIMH OT- 
JOXKCHHUAMH: APrHJJIMTaMH, aJIeBpOJHTaMH WM WeCuaHbIMH KaOJIMHH3SHPOBaHHbIMA 
TIMHaMH Ceporo, KOpHuHeBaTo-Oyporo, HHOrfa NouTnH Oeoro WBeTa, coflepKa- 
MMMM G6OJIbIICe KOJHYECTBO PaCTHTeNbHOFO WeTPUTAa M MpOCMOM MMTHHTAa MOLI- 
HocTb10 of 0,05 yo 0,30 m. MouHoctTb cBuTH OKOIO 20—35 M, yrou NaleHus 
Nopoy, usMepaerca BeanuNHOH 5—7°. B ocHoBaHHH CBUTHI 3asleraeT OasaJbublli 
-KOHTJIOMepaT MOILHOCTHIO Wo 2—3 M WJM MecuaHHK C TIMHHCTbIM IleMeHTOM, 
cofepxKallul radbky MIpeMMyUlecTBeHHO KBaplla H KpeMHA. 

Ilo 3axmouennio nammMHonorop E. I]. Camuryaunoh u E. H. Cusunon, 
-CHOPOBO-MbIIbIeBOH CHeKTp 9THX OTJIOMeHHH COOTBETCTBYeT BepXaM HM*KHEeH 
WIM Hu3aM CpeqHel 1opbl U MpeycraBneu: Coniopteris sp. (1—4%), Matonia sp. 
(1—2%), Acrostichum sp. (1%), Leiotriletes selectus Naum. (2—14%), L. 
selectiformis Bolch. (1%), Osmunda sp. (4—15%), Selaginella sp. (1,5%), 
Bennettites sp. (6—9%), Ginkgo sp. (13%), Cycas sp. (6,5%), apyrue Cyca- 
daceae (2—4%), Pinus sp. (6,4%), Araucariaceae (2,4%), Podocarpus sp. 
(3—10%), Cedrus piceiformis Sauer. (1,5—2,5%), Cedrus sp. (I—2%) m ap. 

AHOXHMHCKAA CBUTA BbIemAeTCH Hamu B ocoOylo crpaTurpadu- 
yecKylO eMHHWY, Tak KaK JO CHX Nop :iopucTHyeCcKH OXapaKkTepH30BaHHble 
aHaJlIOrw €€ Ha BOCTOUHOM CKJIOHe Ypaia HM B Saypasbe HeMsBecTHbI. HykHAA 
rpaHulla CBUTbI MpOBOAUTCA MO KOHTpacTy C NeCTPOUBeTHOH 3OHOM BbIBETPeVIbIX 
Nopo TYpHHCKOH cepHH. 

B ocHoBpaHul CBHTbI 3asleraeT mauKa (S—10 m) rpyOosepHHCTbIX MOJIMMUK- 
TOBbIX [eCYaHHKOB C LaJbKOH HW TOHKHMM MpOCJIOAMM YTpaBeJIMTOB, KBepXy 
CMCHSIOULMXCA YaCTO YepeAYIOULHMHCA MpPOCNOAMM apHJJINTOB, aJleBpOJHTOB 
WM MeJIKOSepHHCTHIX MecuaHHKoB. B 25—35 M Bblillie pacnoularaeTcA NOKpOB 
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B BePXHeli UaCTH H3MCHEHHBIX OJIMBHHOBLIX O6a3aJIbTOB C aBOOpeKuHeli B OC- 
HOBaHHM. OsMBHHOBBIM Oa3aibT HMeeT MOpcdupoBylo H BUTPOPMpOBy!O CTPYK-) 
TYpY, MuHJaneKamenuyro Tekcrypy. JlaBoOpekyuA mMpescTaBseHa OOOMKaMH | 
YePHBIX CaHWeB HU OasabTOBLIX MOPPUPUTOB, aHaOrHYHbIX YUACTBYIOWIMM BY 
COXKCHHH TYPHHCKOM CBHTbI, CIeMeHTHPOBaHHbIX JIaBOH Oa3abTa OXapakTe- 
PU30BaHHOrO BbILe COCTaBa. i 

Bue MOKpoBa OAMBMHOBOTO OasabTa, B 40-MeTpOBOM MHTepBasle paspesay 
OCaJOUHBIX NOPOL, pasMellaloTCA TPH Mpocsos (MOMHOCTHIO OT 2 To 5 M) cBoe0O- 
pa3HbIX KaOJIMHH3MPOBaHHbIX HM OKP€MHCHHBIX apruJIJIMTOB OesoH HM pos0BaTO- 
Geo OKpacKH, BepOATHO, (PHKCHPYIOMIMX CeMbI MOBEpXHOCTeH ApeBHeTO BbIBET- I 
puBaHusa nopox. Bex ocratbHad 4YacTb paspe3a CBUTbI COCTONT H3 OAHOOOpasHO 
YepeMYIOMLUXCA MpOCOeB APFHJIVIHMTOB, aJIeEBPOMMTOB HM MeCuaHHKOB O3epHOTO 
TIpOMCXxOx*KJeHuA. 

Cnoposo-nblibiepolt cieKTp, cormacHo saKmouenuio E. I]. Camuryaunon 
ul. B. Juonunoli, xapakTepu3yetca BbIcoKuM CofepxaHHem (15 —20%) MbLIb- 
bl, THMMYHOM IA MepMu u TpHaca: Coniferae runa Florinites sp., Cordaitinag 
subrotata Lub., Lebachia sp., Striatopinipites sp., Vittatina sp., Pemphy- 
galetes lattissimus Lub. uw ap. 

BecbMa XapaKTepHbIMH JIA JaHHOTO KOMIWIeKCa ABMAIOTCH Tak?Ke OTO- 
povenupe cnoppt Stenozonotriletes sp. (35%) u cnoppr Angiopteris sp. (5— 
16%), Archaezonotriletes sp. (9%), apepHero o6muKa Selaginella sp. (l0— 
14%), Osmunda sp. (3—7%) u gap. Mo ocratKam daoppbl HU CNOpoBO-MbWIbIe- J 
BOMY COCTaBY JOBOJIbHO pe3KO OOo0cOOIAeTCA BEPXHAA YaCTb CBHTbI MOLLHOCTHIO | 
B 80—100 m. 3necb Hapaay co cCNopaMu UM MblWIbWOH HHxXHETPMaCOBOrO UM MepM- fi 
CKOrO O6MKa MpHCyTCTBYIOT TaK2%Ke pSTCKHE HM pIT-JeHacoBble PopMbI: Hymeno-= 
phyllum sp., Osmunda triassica Kop., Crassilina gigantea Mal., Rotinella 
trisecta Mal., Bracteolina colliculoides f. typica Mal., Ginkgo typica Bolch., 
Entylissa sp., Oedemosaccus sp., Podocarpitella tricocca Mal. u ap. 

V3 KOJWIeKUMM paCTHTeJIbHBIX OCTAaTKOB, COOpaHHbIX HAMM B OTJIOXCHHAX F 
BepXHel uactu cpuThl, A. 1. TypyraxHopoit-Keropolt onpeyenenbr Phoenicopsis 
angustifolia Heer, Paracalamites sp., Lepidopteris Ottonis (Goepp.) Schimp. 
Kpome Toro, 3fecb coqepxKaTcA MIOXOH CoxpaHHocTH oTMeyaTKH Equisetites ui 
Neocalamites. B Oomee Hu3KOH 4aCTH CBMTbI M0 HaliMM KOJeKuHaAM A. V1. ; 
TypytaHosol-KerosoH ycTaHosuieHbl!: Neocalamites sp., Lepidopteris Otto-; 
nis (Goepp.) Schimp., Sphenocallipteris uralica sp. nov., Stenopteris cf. 
elongata Carr., Stenopteris sp., Lepeophyllum sp. u Yuccites spatulata Pryn. 
B 3aksO“eHHH HalucaHO, YTO STOT CKPOMHbIM MO KOJIMYeCTBY paCTHTe/IbHBIX 
(OPM KOMIMIeKC ABJIAeTCA Kak Obl CBASYIOULMM 3BEHOM C Ooslee peBHHMH, MepM- 
CKHMH (OpMaMH, OTJeJIbHbIe 3BEHbA KOTOPOTO B CBOEM Pa3BUTHH AOXOMMIU JO 
pota. HanOouee O1u3sKkoe CXOACTBO HO cocTraBy u OOmemy OOmuKyY AHOXHHCKaa 
(bopa uMena c Cypakalicxolt duopoli Baumkupyu, c ee HMxKHe-cpeqHeTpuaco- 
BbIM KOMMIIekKcoM — KpusuiescKoH umn KontaepckoH CBHTaMM, C KOTOpbIMH } 
MbI €€ H CHHXpOHH3upyem. BepXHad YacTb CBUTbI, 10 BCei BePpOATHOCTH, ABJIAeT= 
CA MepexofHOH oT cpeqHero K BepXHeMy TpHacy. 

Yrubl NaleHusA MOpod KoMeOOTCA BIpesetax oT 10 yo 70°, B KepHe CKBaxKHH » 
HaOmolaercA BeCbMa OOJIbIOe KOJIM4YeCTBO MHKpOCcOpocow MHOrocTyNeHyaTOro { 
XapakTepa H 3epKaJI CKObKeHHA. 

B mpu6oprosnix, oco6eHHO 3aMaHBIX yuacTKax Jempeccuu, B OTJeIbHBIX 
COAX MeCYaHHKOB OTMeYaeTCA OOMNMe KPYMHBIX OOIOMKOB O6yrleHHOH mpe- i 
BeCHHbI WH lrasieK MHHepasIM30BaHHOrO yrs, KOTOpble cocTaBasioTr 20—25% jf 
oT oOujero KoMMUeCTBa OOJIOMOUHBIX KOMMOHEHTOB, Y4ACTBYIONIUX B CJIOXKeHHH | 
STHX Mpocsoes. J[aHHbIM (—bakT CBUeTeMLCTBYeT O pasMbIBe HW TepeoTMoKenuu 
MOULHBIX YIOJIbHbIX 3aJlexKeH, HEKOra pachoslaraBlIMxca 3allaqHee HW BOCTOU=| 
Hee COBpeMeHHOH Jenpeccuu. B mpeyenax xe pasBelaHHO uacTH empeccHu | 
TpHacOBble OTJIOXKeHHA COMepHKaT TOMbKO BOJIOCHbIe MpPOCMOM YrA WH MaJIOMOUI- jl 
Hble (1,5—2,5 cm) Mpociow OMTYMMHO3HBIX Canes. 

_B STUX OTMOMAKEHUAX IIPpUCYTCTBYIOT OUTYMbI pasHbIX KOHCHCTeHWMA: TBep- | 
KOM, BA3KO-KMKOM, a TakKxKe JeTyaHe MpORyKTH! Hern. 
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Typuuckaa cepua nomyunna cpoe HasBaHne 3a HeKOTOPOe CXOI- 
CTBO JINTOMOFMYeCKOrO CocTaBa HM ycOBUK ee (opMupoBaHUA Cc OOpas0BaHHsAMH, 
paHee H3yYeHHbIMH pAJOM UccefoBaTesel B palione r. Tiomenu (3) u B ceBepHolt 
yacru Typraiickoro mporu6a (1), re aHaJlOrM4Hble MOpOsb! BHIIeeHbI B TYPHH- 
exyro cepio. B AHoxuHCKOH Jempeccun B HaCTOsAIee BPeEMA BCKbiTa JIMIIb BepX- 
HAA YaCTb Ce MOLIHOCTHIO B 30—5O0 M, B pa3spe3e KOTOPOH Hamu ycTaHOBseHO Ha- 
JiM4Me UYeTbIpeX NOKPOBOB SPysHBHbIX Mopol, pas0OWleHHbIX HOpMaJIbHO- 
OCcaOUHBIMH HW MMpOKsacTHYeCKHMH OOpa3z0BaHusiMn. 

B ocespoli uacru Jempeccuu BepxHult MoKpoB mMpescraBleH 6a3a/IbTOBbIM 
nOopupHTom c Mopduposol crpyKrypol mM MMHAaNeKaMeHHO TeKcTypoi. 
MuH,aMHbl BBITOJIHeHbI XaJehOHOM, XJIOpHTOM M KapOoHaTom. B cesepo- 
BOCTOUHOH wacTH elpeccny BCTpeyeHb! rual0ba3zasIbTbl — COBepIeHHO cBexHe 
KaHHOTMMHbIe MOpoOsbl, -COCTOAIMMMe H3 CTeKJOBaTOH TeMHOM MOUTH HeMpo3- 
pauvHol OCHOBHOM Maccbl, cocTaBrstomel 60—70% mopome, Cc BbIeIeHHAMU 
OCHOBHOTO MiarMoksiasa (aOpanopa Ne 54—56). Crpyxtypa ux mopduposas, 
yuacTKaMM MMKpOBapHOJIMTOBad, TeKCTYpa — NopucTad HM MHHasleKameHHada. 

OctaJIbHbIe MOKPOBbI CIOMKeHbI JuaGasamu Cc THMMUHOH WHada30B0l CTpYyK- 

TYpol (Wa OTeMbHbIX yYacTKax — nolikusooduToBolt), c pasmepom 3epen 0, 1— 
0,3 mm. IInarnoxna3s u mupoKceH (aBruT) MpucyTCTBYIOT B paBHBIX KOMMUECT- 
Bax. 
/ IIupoklactuyeckHe Nopogbl mpecTaBJeHbl 2KCMIO3HOHHbIMA OOJOMKaMH, 
COCTOAMLMMH M3 MOpOl BYKaHHYeCKOTO HM OCaOUHOTO MpoNcxoxKJeHuA (H3BeCT- 
HAKOB HM aprHJJIMTOB), NpH4YeM MOCeHMe MMEIOT CIeXbl HEKOTOpOTO MeTaMop- 
(U3Ma, 3aKOUAaIOWLeroCA B H3MeCHCHHH WBeTAa UH MWIOTHOCTH; MHOTa OHM ObIBaIOT 
OM1aBJeHbI. TpeulvHbl B OOJIOMKaX OCaJOUHbIX MOpO YacTO 3aMOJIHeHbI saBol. 
Cpa3yroulad Macca TaKHX Topo MMeeT B OJHMX Cy4YadX MMpoKsacTHYecKoe 
IIpOHCXxox*KJenHe, a B APYrHx ocamounoe (Kora OOJOMKH MOrpyKasuCcb B O3ep- 
Hble OCaKh). 

HopMaJIbHO-OCcaOUHbIM KOMIVIEKC TYPHHCKOM CepHH MpeAcTaBJIeH MOJIMMHK- 
TOBbIMM NleCuaHHKaMH, aJIeBPOJIMTAaMH WH aprvJIHTaMH, CXOHbIMM Mo Merporpa- 
cbuueckoMy cocTaBy H OHTYMMHO3HOCTH C MopowaMu aHOXHHCKO cBuTbl. HuKa- 
KUX OpraHHYeCKHX OCTATKOB B HHX He BCTpeyeHoO. OHaKO YUNTHIBAA TO OOCTOS- 
TEJIbCTBO, YTO MeXKAY (PIOPHCTHYeCKH OXapaKTepH30BaHHOM aAHOXMHCKOH CBH- 
TOM, OTHOCAIIelica, CKopee BCero, K cpeflHeMy TpHacy, HM TYpHHCKOM cepner 
ocaJIKOB, pacnoslaraioujeHca HM2Ke, WMeeTCA CTpaTHrpadPuyecKHH Nepepp, 
BbIPaXKeHHbIN HasM4yHeM 5 — 10 M 30HbI BBIBETPeJIbIX NOPOA, Mbl CUHTAeM BO3- 
MOXKHbIM YCJIOBHO JaTHpOBaTb OCAOUHO-BYKaHOreHHble OOpas0BaHHA TYpPHH- 
CKOH CepHH HH2XXHHM TpHacoM, He MCKJIOUad MH BepXHeMepMCKOrO BOspaCcTa MIA 
HMXKHeEH ee Y4aCTH. 

B TeKTOHHYeCKOM OTHOIWeHHH AHOXHMHCKad CTpyKTypa MpeycTaBssaer cook 
ONYMWeHHbIM y4YacTOK 3eMHOM KOpbl, OrpaHHueHHbIli c BOCTOKa M 3anafla cOpo- 
camu. MopdbomoruueckH STO WMpOKaA KOpbITOOOpasHad JellpeccHA CO CJIOXKHbIM 
pebedom maseo30lickoro (byHaMeuTa. Sanayublt OopT Mempeccuu, mepece- 
YeCHHbIM CKBaXKUHaMM UeTbIPeX MOMCKOBBIX JIMHMH, MpeAcTaBseTCH OTHOCH- 
TebHO momoruM. IlorpyxkeHHe Maseosolickoro JIOxKa 3eCb ABJIAeCTCA pe3YuJIb- 
TaTOM CYMMHpOBaHHA LudpepeHuUuabHblxX, Kak Obl COCKAJIb3bIBAIOWIUX TNepe- 
MeULeCHHH MeIKHX OJIOKOB, C aMIWIMTYLOU cmMenjeHuxA B 25—125 M. 

B cpequel yvacTu Jenpeccun payuabHble JH3bIOHKTHBbI (POpMUpoOBaJHCcb 
MO AHTHTeTHYeCKOMY IpHHUMNy, T. e. OOpasoBblBaH pA 3eMeHTapHbIX rpa- 
6eHOB HM MpOMeXKYTOUHBIX FOpCTOB, YepeOBaHHe KOTOPbIX MH OOYCJOBUMO C1O%K- 
HOCTbh peJbedba JloxwKa JempeccuH. 

Boctounbit OopT Aempeccuu nepeceyeH OMHOH MOMCKOBOK JIMHMeH, CyAA Mo 
KOTOpOH, MOXKHO CieaTb MpeAMouoxKenve, ITO CTpoeHve ero YCJOXKHEHO Ha- 
JBUTOM Masleo30liCKUX MOpok c BOCTOKa. ITO XapaKTepHO JIA BCeX Me3030I- 
CKUX CTPpyKTyp BOCTOUHOTO CKOHa Ypaila. 

SanolHeHue TeKTOHMYeCKOH JempeccHH ocaKaMH MpOWCxoMIO OJHOBpe- 
MeHHO C ONyCKaHHeM ee Ha. 

Hammune B cocraBe Cpes{He-HWKHETpHaCcOBbIX OTJIOXKeHUM AHOXHHCKO Je- 
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nmpeccuu OagasbTOB, NOpsHpHTOB U Ma0a30B YKaSbIBaeT Ha CYMLECTBOBAHHE 3eCb 
KPYUHBIX TIYOMHHBIX Ppa3JIOMOB, ABJIABIUMXCA MpOBOAHHKaMH MarMbl H3 Hep. 

YcranopuleHHad B MocieqHue TOsbl BO MHOTMX MYHKTaX SaypasbA cpeyHe- 
HWKHeETpHaCOBand BYIKaHHYeCKad JeCATeCJIbHOCTb, NO-BHAMMOMY, ABIIACTCH OT- 
rOJIOCKOM TpaHAMO3HbIX BYJIKAHHYeCKHX MpoOlleccoB, pasbIrpaBlUMXCA B 9TO 
Bpema Ha CuOupcKoli nuatiopme (?). 

Visyuenne TeKTOHHYeCKUX M MasleoreorpapuyecKkux YCOBHH copMupoBa- 
HHA }OPCKUX HM TpHaCOBbIX OTMO2%KeHHH AHOXMHCKOM AelipeccuH LaeT BO3MO2KHOCTb 
BbICKa3aTb CuleLyioulMe CooOpaxkeHUsA O HallpaBsIeHHU 3J[eCb NOMCKOBbIX paOoT 
Ha yroub. Hau6onee mepcnekTHBHbIMH ydacTKaMM JIA MOCTaHOBKH IMOMCKOB 
TpHacoBbIxX yruieli Mbl CUHTaeM NepudepHyecKHe, OCOGeHHO CeBepHY!O H 1OXKHYIO 
yacTH Jlempeccnu, re mo GeperaM orpomHOro O3epHOrO BOAOeMa MOria B Ooulee 
CnoKOHHOM OG6cTaHOBKe pa3BHBaTbCA TIbIWHaA peBeCHaA PpaCTHTeJIbHOCTh, 
a B CaMOM O3epe MOF HakKallIMBaTbCA Calponesb — WCXOJHbIe MaTepHaJbl WA 
(bOpMMpoBaHUA YFOuJIbHbIX 3auexel. LlenrpaibHad yacTh empeccHu, NouTH 
BO BCe BpeMA COPMUPOBAHUA TpHacoBOli TOMMM MpekcTaBAABWaA COOOM KpyM- | 
HOe H CpaBHUTeJIbHO TryOOKOe O38eEpPO C JOBOJIbHO YCTOMYMBbIM PeC2KHMOM, MaJIO 
MepCneKTHBHAa JIA MOCTaHOBKH MOHCKOB Ha TpHaCOBbIM YFOuJIb. 

SHauHTeIbHOe YIieHaKOIJIeHHe, BEPOATHO, HMeJIO MeCTO B HHMXKHEe-CpejHe- - 
IOpCKOe BPeMA, KOFfla CYMIECTBOBA O3eCPHO-OOJIOTHbIN Pe2%KHM OCAaAKOHAaKONJe- | 
Hud. HauambHylo cTaquio (popMupoBaHHA yrOMbHbIX MlacTOB 9TOrO Nepwoga ff 
MbI HaGvroyjaeM B CKBaxkKHHax NeNe 12, 14, 16,40 u 41. Ognako Hajlo NonaraTh, | 
YUTO YCJIOBHA [JIA COXpaHeHHA YFOJIbHbIX MWIaCTOB OT JeHy aun NosqvHenwero Ff 
MepvHoya 3ecb ObluIM He6marompuaTHpl. I]nactp! 1opcKoro yrvid MOXKHO BCTpe- BF 
THTb Ha OFpaHHueHHoll TeppHTopHw — B MecTax HavOombilero NorpyxeHHsA 
OTJCJIbHbIX OJIOKOB. 

OrKpbiTHe Ha BeCbMa yJaJIeHHbIX pyr oT [pyra yyacTKax BOCTOYHOrO CKJIO- 
Ha CepepHoro (Atioc) 4 Cpeguero (AHoxuHHo) Ypasa OHOBO3pacTHbIX HH2KHE- 
CpeWHeIOpCKHX YIVJIeHOCHbIX OTJIOMKeHHH aeT MpaBo BbICKa3saTb MpeANOOReHUNe, 
yTO YyrsieHaKOMseHHe STOO BPeMeHH B IipefemaxX BOcTOUHOTO CKOHa Ypausa 
MMeJIO 3HAYHTeIbHOe perwOHa/IbHoe pasBuTue. Ilo Bceli BepOATHOCTH, OHO CO- 
CTaBJIAJIO CXMHYIO Welb C HMKe-CpeHEIOPCKHM yrvieHakoneHHem TypralicKkoro 
mporvOa. CieqoBaTeJIbHO, B pesesax BocTrouHOrO CKIoHa CeBepHoro vu CpegHe- 
ro Ypala MO%KHO TOBOPHTb O ABYX 9MOXaX YyrvIeHaKOMJeHHA: BepXHeTPHacoBoH 
HW HWKHe-cpejHeropcKoH. 

YuacTKH yIleHaKOMJIeHHA HH KHe-CpeHeopcKorO NepHosa sMOKAaMH3yIOTCA 
B leMpeccHAX TeEKTOHHYeCKOrO MpOMCXoxXeHHA: HHOPa B TeX Ke KPYMHbIX Ppa- 
O6eHax, B KOTOPbIX INe/I Mpowecc HakoOMJieHHA HU TPHaCOBbIX OTMOMKeHH (Ha- 
mpHMep, AHOXHHCKOM), WHOrya—B MeIKMX Jlempeccusix, BO3MO2%KHO G6ovlee 
MOJIOQbIX MO MpOWCXO*KACHHIO, B KOTOPBIX JO TIpoecca CeAHMeHTallHH Hv KHE- 
CpeMHelopcKHX OTJO%KeHHH Oblla Cc(pOpMupoBaHa JIMUIb KOpa BbIBeETPHBaHHA 
ApeBHux Nopo (Hanpumep, AtioccKol). B mocnequeM culyyae coxpanHuBmasca 
YaCTb J\eMpeCCHH MOXeT ObITb HESHAYHTEIbHO, C1a6O BbIPaxKeHHOM B pesbee 
Maleosolckoro OcHOBaHHA (rutyOuHoH 50—100 m). 

Pasyeiia Touxy spesua H. VW. Apxanrenpckoro Ha TpuacoBble OTOKeHHA 
Saypabs, B TOM “nce H AHOXHMHCKOM pempeccuu, Kak He 6e3HalexKHbIle B OT- 
HOWeHHH OOHAPy2KeHus B HHUX TEKTOHHYCCKH SKPAHHPOBaHHbIX saslexeli HedTH, 
CUHTaIO HEOOXOAMMBIM OTMETHTb, YTO HaHOosee GOarOMpHATHbIMH KOJWIeKTOP- 
CKHMH CBOHCTBaMH OOJlaaloT OCaKH B sanaquoli mpuOoptoBoit uactn pempec- 
cuH, re HavOoJlee pasBUTbI MOULHbIe MayKH MecuaHHKOB HM yCTaHOBJIeHbI Kpym- 
HbI€ Pa3JIOMbl H TPeMWMHOBATOCTh MOpo}. 


TopHo-reosiornyeckult HHCTHTYT Tloerynuso 
Ypanpexoro dumuana Axayemun nayk CCCP 8 XII 1956 


WUTMPOBAHHASA JIMTEPATYPA 
1M. B. Bynuna, Tes, noKn. o6be2HH. Hay4H. ceccuH MO mpo6lemam Typralicxoro pe- 
PHOHAJIbHO-9KOHOMHUeCCKOrO KomMvieKca B Tr. Kyctanae, 1956. 2 M. JI. Jlypbe, C. B. O6- 
pyues, Matep. BCEIENV, zs. 7, 159(1955). *® H. H. Pocropues, Tes. nox. Mex- 
BeQOMCTB, CoBelll. NO paspaO. yHudunup. crpaTurpad. cxem Cu6upu, 1955, 
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Hoxauae Akaylemun nayx CCCP 
1958. Tom 120, Ne 2 


LE OOM 


A. UT. SBEP3MH u 10. M. KJIEMHEP 
OB AKYUATbBIUIE MAHPbBIMIJIAKA 
Migeotruenea axademuxom C. H. Muponoeum 21 I 1958) 


JJo camoro focueqHero BpeMeHH CBeeHHA O IpucyTcTBuM Ha ManrpiuiaKe 
aKkUarbWIbCKHX OTJIOMKCHHH OPPaHM4NBasIHCb KpaTKHM YyKa3aHHem 5B. A. ®e- 
joposuya (*) Ha HamMuMe MX OKONO KON. KaOaxTHI, 1oxKHee 3anuBa Kuugepuan, 
Tle UMeeTCaA HeOObIWOM BEIXOL MamsoMomHoro (0,2—0,3 mM) meprema c bayHoH: 
Mactra ci. subcaspia Andrus., M. cf. karabugasica Andrus., Clessiniola ut- 
vensis Andrus., Cl. vexatilis Andrus., Theodoxus sp. sp. 

IIpu reosiormueckux uccieqopanuax 1957 r. akuarblibCKue OTJIO%KeHUA ObI- 
JIM OOHAPYKeHbl 3HavHTebHO CeBepHee — Ha mpice [lecuaHom. 3yecb OHM pa3- 
BHTbI Ha 3HAYHTeIbHOM Mylowayqu, H, KpOMe TOTO, B HeKOTOPbIX OOHa>KeHHAX 
ylaeTca HaOOaTb UX COOTHOIMeCHHA C ApyrHMu ropH30HTamu HeoreHa (puc. 1). 
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Puc.1. O6sopHax KapToukKa palioHa pa3sBUTHA akuarblIbCKUX OTMOMKeHUH. 
Orstomwenua: 7 — nopokacmuiickue (a — MopeKne, 0 — JaryHuble), 2 — 
XBaJIbInCKHe, 3 — akuarplibcKue, 4 — MOHTMYeCKHe, J — M90THUeCKHe 


HanOomee 1MpoKO pa3BUTbl aKUarblIbCKHe OTJIOXKCHHA OKOJO Moc. Kbi3bli- 
KYM HM OTCiONa MpocmeKuUBaIOTCA amee Ha ceBep Ha I1poTaxenun 6 —7 xm. JIa- 
Jlee OHH ObINM BCTPedeHbI OYpOBOM CKBaxKHHOH, 3a/l0%KeHHOM Ha BOSBbIMICHHOM 
paBHuHe Mexky Oeperom Kacnua u Buagqunok Auucop, ceBepo-Bocrounee mo- 
ceiKa. 

B paltioue noc. Kpi3blikyM 9TH OTMIOXKeHHA ClaraloT pOBHY!O Teppacy B He- 
CKOJIbKO COT KBapaTHbIX MeTPOB, Ha KOTOPOM M pacMOJlaraeTca cepepHad OK- 
pauHa mocemka. Onw mpeycTapsenbr 3fecb Tomei B 8—l0 M Mon{Hocru Kpen- 
KUX, TpA3HO-OebIX, CepOBaTbIX H3BeCTHAKOB ¢ cbayHow: Cardium dombra 
Andrus., C. konschini Andrus., Cardium sp., Mactra karabugasica Andrus., 
M. subcaspia Andrus., M. venjukovi Andrus., Potamides caspius Andrus., 
Clessiniola polejaevi Andrus. 
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OcHopaHHe TOM M3BeECTHAKOB MpHKpbITO MecKaMH BepXHeveTBepTHIHOTO 
(HoBOKacnMlicKoro) Bospacta. 

HanOoulee OTUeCTIMBO YCIOBUA 3asleraHHA aKYAPblIbCKUX NMOpo HM UX COOT- 
HOeHuA Cc Ooslee JpeBHHMM OCayKaMH MMOWeHa HaOMOJaloTCA CeBepHee 
oc, Kbi3bluIKyM, IpHOAusuTebHO B 5S KM OT Hero. SeCb pAKOBHHHO-OOJHMTOBBIC 
vspectuaku c Mactra karabugasica Andrus., Cardium dombra Andrus. 06- 
HaxKaloTCaA BOb MOMOPOTO, HO HepoBHOro OeperoBoro CKJIOHAa B Bue OBOJIb- 
HO WMpokol noocpl. Onn ocTura- 
1oT 15 M MOLIHOCTH HM NOACTHMAIOTCA 
XKEJITOBATBIMH PaKOBHHHO-OOJIMTOBBI- 
MH u3BecTHakamu (c Pseudocatillus 
pseudocatillus Barb. u Parvivenus 
widhalmi Sinz., Hu2xHe-NMOHTHUeCKO- 
: ro BO3pacTa), KOTOpble HMeIOT BHIH- 
Puce. 2. Cxematuyeckul npoduab n1MOWeHOBExX MYIO MOLLHOCTb 4AuMu MlepeKpbITHI B 


VM YeTRePTHUHLIX OTVIOXeHHt B palione MbICa Pa 
Tlecuanoro. mQ4—uersepruunbie (HoBoKacnuii- OCHOBaHMH CKJIOHA peBHeKaCIIHH- — 


cKne) OTJIOKeHUA, MQz3 — ueTBepTHUHbIe (xBa- CKHMH paKYIWHHKaMH. 
WbincKHe) oTMomweHuA, Noak— namuomeHospie B camo BepxXHei wacTH Oepero- 
(akuarbiibcKue) oTsoxennaA, Nepn — mHOWe- porg cKOHa BbICTYNaioT Kpemkue 
HOS SOULS CCS eae XKEJITbIE H3BeECTHAKH Tak2Ke HHKHE- 
MOHTHYeCKOrO Bospacta. Takum oOpa- 
30M, AKUAarblIbCKHe CJIOH, 3aslerarollwe TOpH30HTaJIbHO HW MpocTHparouMeca 
MepHHOHAJIbHO, MOACTHAaIOTCA MOHTOM HW BTO %Ke BpeMA MPHCOHeHbI K pa3- 
JIMUHBIM CJIOAM HYOKHETO MOHTa. ITH COOTHOWICHHA YKa3bIBalOTCA Ha MpHJiara- 
€MOM CXeMaTHUeCKOM Mpoduse (puc. 2). 

GamleraHvWe akUarblIbCKHUX CJIO€B Ha HHYKHEM MIOHTe HMeeT MeCTO TakxKe H 
B pa3pe3e Nopod, BCKpbITEIX G6ypoBOH CKBaxXHHOM, O KOTOPOM TOBOPHJOCb BBILLIe. 
OTa CKBaxKMHa, 3al0x%KeHHadA B 8 KM CeBepHee 3asuBa AmekcaHp-Oali U B 5S KM 
BocTouHee Oepera Kacnua, BCKpblia TOJILMLY MeJIKOOOJIMTOBLIX H PpaKOBHHHBIX 
H3BeCTHAKOB, 20 M MOMHOCTH, C MHOFOUMCICHHBIMM OTMeYaTKaMH HM ApaMy pa- 
KOBHH MouiiockoB Mactra karabugasica Andrus., M. subcaspia Andrus., Car- 
dium kumuchicum Andrus., C. dombra Andrus., C. konschini Andrus., Po- 
tamides caspius Andrus., Clessiniola sp. sp. STH M3BeCTHAKH MocTuMaoTCA 
XKEJITDIMH PaKOBHHHbIMH M3BeCTHAKAMH, CXOXKHMH C H3BeCTHAKAMH HH?KHETO 
MOHTA, OOHAKAaIOUMMUCA CeBepHee Nicc. KsIsbvIKyM. 

TlopcemectHo B palone mbica [lecuaHoro akuarblIbCkue OTOKeEHUA Tpel- 
CTaBJICHbI MOUTH HCKJIOUMTeIbHO KapOOHaTHBIMHM Topowzamu. B oOCHOBHOM 93TO 
PaKOBHHHble, PaKOBHHHO-JeTPHTOBbI€, PaKOBMHHO-OOJIHTOBbIe UH OOJIHTOBBIe 
H3BeCTHAKH: CBeTIO- WIM OesecoBaTo-cepble H Oeble; pH BLIBeTPHBaHHH C Mo- 
BePXHOCTH IpASHOBATO-Cepble; YaCTO NOPHCThIe, MpeHMyLleCTBeHHO HeTBepApIe 
HM Hekpenkue. OovIMuTbl, KaK MpaBuoO, MeKue. 

XapakTepHo HaMuHe (MOBCIOLY H BO BCeX TOPH3O0HTAX H3BeCTHAKOB) FrasleK 
pa3sIMUHOM CTeMeHH OKaTaHHOCTH HW pasHOOOpa3HOH dbopmpl. Tampku o6prmHo 
MaJICHbKHe, OKPYIvible WIM OBabHbIe. Ho KpoMe HHX BCTpeUaloTCH Tak2Ke U 
OecsbopMeHHbIe, MeHee OKaTaHHbie. Bce rabKH COCTOAT M3 MWIOTHbIX H3BeCT- 
HAKOB, CYA MO NWIOXO COXpaHMBIUHMCA OCTATKaM HCKOMAeMbIX — HeOFeHOBBIX, 
He MOJIO2%Ke HM2KHEMOHTHYeCKOrO BoOspacTa. 

@ayHa MOJWIIOCKOB B aKUarbiIbCKUX H3BeCTHAKAX TpeAcTaBseHa TepeKpu- 
CTaJIJIM3OBaHHbIMH OTMeYaTKaMH WM ANpaMH paKOBUH. OTMeYaTKOB NapHbIX, Hepa3- 
OOUeCHHbIX CTBOPOK, TaK 2%Ke€ KaK H HX AJep, He OOHapyxkeHo. Kpome cayuaes 
MOCTOAHHOH pasoOmenHocTH cTBopoK Bivalvia oTmMeyanucb HeOMHOKpaTHO 
(bakTbI OKATaHHOCTH HM NOJIOMaHHOCTH PpaKOBHH, YTO ABCTBeEHHO HaGuIOMaOCb 
Ha OTMe4uaTKaxX Kak y OplOXOHOrHX, TaK HM Y ABYCTBOpYAaTHIX MOmOCKOB. Ta- - 
KUM OOpa30M, B MOMe€HT 3aXOPOHeHHA OCTATKOB aKUaPrblIbCKHX MOVJIJIIOCKOB 
nocieqHHe NOBepraHCb OKAaTbIBAaHHIO MH Nepesocy H yYacTO GbIBaH CHIbHO 
MOBpexKeHBI. 

Kak sMTouoruueckult cocras, Tak MH TapOHOMHYeCKHe OCOOeHHOCTU O6paso- 
BaHHA akUarblWIbCKHX MOpOk NOKasbiBaloT, YTO OHM OTMaraMcb B OOMAaCTH Mpu- 
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OpexKHOTO MEJIKOBObA, B HEMOCpeACTBeEHHOK OuZ0cTH OT Gepera, Ci102KeHHOrO 
B OCHOBHOM M3BeCTHAKAaMH, IIpH¥eM MpHBHOCa MHOrO, HallpHMep Mecyanoro, 
TeppHreHHOrO MaTepHasia He Mpoucxo_uno. 

Mcxoya u3 ycnoBul 3ameraHWA akuarbiIbCKHX OCaJKOB, a TakKXKe COOTHO- 
IWeHHA UX C NMOHTHYCCKHMH, MOXKHO MOJlaraTb, YTO K MOMEHTY OTJO*KeHUA aK- 
YWarblIbCKUX COeB OeperoBol CKOH Obl B YepTaX, OMH3KHX K COBPeMeHHHM, 
yxxe cfpopMupoBaH M YTO Ceperopad JMHUA akUarblIbCKOTO MOP Ha TeppHTO- 
pu 3HaUMTeMbHOM uacTH 3aniafHoro Manrbiisaka pacnoslaralach BOM3u Ge- 
peropoH JHHHM JaHHOro yuacTKa coBpemeHHoro Kacmua. 

V3 d@ayHbl akuarbiia B patoue mbica IJecuanoro mbI pacnouaraem cu1esyi0- 
wmv dopmamu: Cardium dombra Andrus., C. kumuchicum Andrus., C. kon- 
schini Andrus., Cardium sp. sp. ex gr. dombra Andrus., Mactra karabugasica 
Andrus., M. subcaspia Andrus., M. venjukovi Andrus., Potamides caspius 
Andrus., Clessiniola polejaevi Andrus., Cl. intermedia Andrus., Cl. utven- 
sis Andrus. 

Cyaa mo oOuanio 3yecb Cardium konschini Andrus., perpeyatomleroca B 
OOJIbIUMX KOJIMYECTBAX BCpeAHeEM TOPH30HTe AKUAYbIIbCKOTO Apyca, MOXKHO 
MpeAnouaraTb, YTO BOSpaCT H3BECTHAKOB C TepeyMCeHHOH BbIILe dayHOH CKO- 
pee BceroO CpeHeakuarblIbCKHH M YTO TO BpeMeHH cBOero OOpa3s0BaHHA 9TH 
HSBeCTHAKH OTBeYalOT MaKCHMYMY pa3BUTUA akuarblIbCKOM TpaHcrpeccHu. 
IJaneouTonormuecKuli HHCTHTYT Tlocrynnao 

Axajemun Hayk CCCP 21 I 1958 


Bcecor3Hblli adporeomormueckul TpecT 
Muuuctepctpa reojoruu u oxpaHbl Heap CCCP 


UNTHPOBAHHAA JIMNTEPATYPA 


| 15. A. ®en0posnny4, Tp. CONC, naysno-nonyiapH. ovepK. Okcney. Bcecorw3y. aka. 
HayK, 1931 r., JI., 1932, erp. 200—207. 
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Jloxnxann AKkawemun nayr CCCP 
1958. Tom 120, Ne 2 


MHHEPAJIOLHA § 


B. ®. BAPABAHOB 


K BONMPOCY O POJIH AABJIEHHA MPU MPOWECCAX 
MUHEPAJIOOBPASOBAHHA B KBAPL-BOJIbPPAMUTOBDIX JKHJIAX 


(I1pedcmaseaeno akademukom JI. H. HMlep6axoeoim 18 X 1957) 


B reneruueckoH MHHepaJIOrMH IMpOKO pacipocTpaHeHoO MHeHHe, COrlacHo | 
KOTOpOMy NOCseLOBaTeJIbHOCTb BbINeeHHA MMHepaJIOB B WKUUIAX 3aBMCHT | 
mpexke BCero OT MaseHua Temnepatyppl (7°). [losromy 4o cux Mop BCe Mpolleccl 
MHHepaslooOpas0BaHHA B IKMAX MIPHHATO JeMTb TlaBHbIM OOpa30M MO UX 
«TemMepaTypHocTu». HaylexkHble KpHTepHu JIA mMoceqHeH, O4HaKO, OTCYT- 
CTBYIOT. . 

B camoe mocsleqHee BpeMA elaioTCA MHOFOUMCJICHHBIe MOMbITKH YCTAHOBUTb 
TakxKe aBJIeHHA, pH KOTOPbIX (OpMUpyloTcA ruspoTepMasIbHbIe wu! (°,44-1%). F 
Vintepec K onpeseeHviO NpHpOJHbIX JaBJIeHHH pH MpoleccaxX 9HOTeHHOTLO | 
MUHepalo0Opa30BaHHs BbISbIBAeTCA Mpexye BCero TEM, 4YTO HMCHHO JlaBJICHHE, | 
110-BHUMOMY, OOYCJIOBJIMBaeT CYLLeECTBOBaHHe BLICOKOKOHUECHTPHPOBaHHbIX pac- 
TBopos (#7). MoxkHO Takxke IpeAmoslaraTb, YTO H3MeHeHHe KOHWeHTpaluu MIpH- | 
pOWHbIX MMHepalooOpasyiouluxX paCTBOpOB H CBA3AHHbIe C 9THM ABJICHHA BbI- § 
3bIBaIOTCA KOJIeOaHHAMH JlaBJIeHHa, a He TemMepatyppl ('”), HOo MoceqHAA AB- 
JineTCA Ooslee MHepTHbIM MapamMerpom. JlelcTBHTeIbHO, 3Ha4HTebHbIe KOJe- 
O6aHHA BHYTPeHHerO aBJICHHA B 2%XHMAaX (PUKCHPYy!OTCA MOUTH MOBCeMeCTHO 4H | 
MOATBEpRAaoTCA SKCMePpHMeHTAJIbHbIMM ccCefoBaHuamu (?,°,°,1%). 

Usyyenue MuHepasoruu BykyKuucKkoro, BbeyxuscKoro, AHTOHOBOrOpcKOroO, 
Coxtylickoro u IepmosoropcKoro mecropoxsenult B Bocrounom 3aGaitkaube, | 
re WMpOKO paClpocTpaHeHbl ABJICHHA MpHOTKpbIBaHHA KBapl-BoubipaMuTo- 
BbIX 2KHWJI B Tpomecce HX (POPMHPOBaHHA, MO3BOMHIO HaM CoOpaTb dakTuye- 
CKHH MaTepHal, MoKasbiBaIoOuIM BAMAHHe KOJeOaHH BHYTPeHHerO jaBJIeHHA | 
B XKWaX Ha XOX MHHepalooOpa30BaHHa. 

VsnoxkeHve pe3yJIbTaTOB U3yYeHHA STOTO MaTepHavia H COCTaBsAeT COMepKa- 
Hue HacTOMeH CTaTbu. 

HaOroyeHua Hall MapareHe3sHcaMH HM TeKCTYPHbIMM OCOOeCHHOCTAMH MH- | 
HepaJIbHbIX aCCOWMalWi HaSBaHHbIX MeCTOPOXKJeHHH MO3BOAIOT AYMaTb, 4TO 
pe3yIbTaTbl MpHOTKPbIBaHHA XKHJIbHbIX TPelHH 38aBHCAT pexkme Bcero OT 
(pasoBporo XapakTepa MUHepamooOpasyiouleH cpekbl H OT CKOpocTH naleHua 
BHYTpeHHero JaBJIeHHaA B *KMMAaX. 

B cBxA3H C 3THM HMKe OYAyYT paccCMOTpeHbI Cyan, KOTa *KMIbHaA MOMOCTh 
3anovIHeHa: a) THpOTepMaJIbHbIM pacTBOpOM M 6) ra30M HAM Mapom. 

a. JKUTbHAA MOMOCTh 3SAaNOAHEC HA MUAKUM pace= 
TBOpOM. IIpm MeqeHHOM MpHOTKPbIBaHHH MOJIOCTH, 3allOHeHHOM pacrBo-| 
pOM, MoceqHHH, BeEpOATHO, He HCHBITHIBaeT OOJIbUIOrO NMepecbiMeHua, OSTOMY | 
B XKHJIbHOH MOOCTH WAeT JIMWIb HECKOJIbKO Oovlee yCKOpeHHoe OTMOKeHUe Be-b 
ilecTBa C OOpa30BaHHeM y MMHepaJbHbIX arperaToBR XapakTepHBIX TeKcTyp (2). 
B HWallMX MeCTOpOxJeCHHAX IIpHMepOM 9STOFO ABJIAIOTCA MapadJe/bHO-llecTO- 
BaTbI€ KBaplbl KPYTO Maqaroulux wu BykyKku (xKuIbr OsepHan, Mauexa u mp.).} 
MexaHu3M OOpasoBaHuaA TakUX TeKCTyp NospoOHo omucaH B aMTepatype (2).} 

HeOoubiioe nepecbiienve pacTBopa ras006pasHot dasoli B mporecce med-| 
JICHHOTO MPHOTKPbIBAaHMA TPellHH BbISbIBAeT OCeaHHe CAMHHUHBIX Ta30BbIx4 
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YSBIPbKOB Ha TpawAX pacTyIMx KpucTasos. BnocneyqcrBuH OHM Mmpeodpa- 
yiOTCA B He€PBHUHbIeC Ta3OBOAHbIe BKJIOUeCHHA. 

MexaHwuecKkle HapyuleHua KpHCTaWIOB *MIbHOrO KBaplla HK Apyrux Mu- 
epasIOB B JaHHOM CJlydae MpOABAIOTCA TIaBHbIM O6pa3s0M B TpelMHOBAaTOCTH, 
oTOpaA OObIYHO Cpa3y 2%e B3ameuMBaeTCA C OOpa3sOBaHHeM COOTBETCTBYIOLLAX 
SPH BTOPHYHHIX TasOBOJHEIX BKMOUeHHM. [locneqHue NpuypoueHbl K rpanuam 
OBAUUHBIX OJIOKOB, H3 KOTOPbIX COCTOAT TakHe «JaBJeHbIe» Kpucramb. MHOo- 
la MeXaHWvecKWe HallpAxKeHHA PUKCHPYIOTCA MO HeOO/bUIMM CMeLIeHHAM OT- 
SIbHBIX YacTeH KPHCTaJOB NMpHTa, KBaplla, POOpHTa, BoOb*pamuta u p., 

TakyKe NO OOpasoBaHHio WapasHTHueCKHX KPHCTaWIOB Ha rpaHAX KpH- 
rala-XO3iHHa. XapakTepHOH OCOOeHHOCTbIO BCexX Nepe4YHCMeHHBIX TeKCTYp- 
bIX HOBOOOpasoBaHu ABJIACTCH UX 3HaUHTebHad perenepupoBaHnHocTh (3a- 
eUEHHbI€ TPeliMHbI, CIEMeCHTHPOBaHHble OOJOMKH MUHepasioB, perenepupo- 
aHHaA wleOeHKa KBapla, 3AKOHCEPBUPOBAHHble «MPMCbINKH» KOZaUTa, KaJb- 
uTa, CepHUMTa HM Apyrvx MMHepasioB B kBaplle UT. .). Bce 9To cBuseTemb- 
rByeT OO H3BeCTHOM «paBHOBeCHOCTH» YCAOBMH MUHepalooOpas0BaHHua B STOM 
myyae, O ENMHCTBE HM COM8MeEPHMOCTH JBYX MpOTHBOMONOKHbIX Havas — pocta 

paspylweHud KpHuCTaIMYeCKUX HHIAMBUOB. 

B oTjMuve OT STOFO, K pe3KO HepaBHOBeCHOMY COCTOAHHMIO paccmaTpuBae- 
yio CHCTeMy IpHBOAMT MIHOBeHHOe OTKPbITHe AKHIbHOM MoMocTH. Syecb, B 
ABHCHMOCTH OT TOO, KaK CHJIbHO YBeIHYNICA OObeEM XKMIbHOM MOMOCTH, MO- 
YTb HMeTb MeCTO [Ba CJydaa. 

IIlpH HesHauHTeIbHOM TIO pa3MepaM, HO MrHOBeHHOM MO BpeMeHH, MpHor- 
DbIBAHHM XKWIbHOM KaMePbI MPOMCXOLHT CTOJIb 2%e ObICTpOe MepecbillleHve MH- 
epalooOpasylollero pacTBOpa HaXOfAMHMHCA B HEM BellleCTBaMM HM Tra3aMu. 
[pH STOM COCTOSHMe TWepecbiileHHa pacTBOpa MWpekpalllaerca Tem OpicTpee, 
“M MeHbIIe OblwIO NpHpalileHue O6beMa X%KWIbHOH MOJOCTH. 

B pesyibTaTe MepecblljeHua pacTBopa ra30BoH caso nocieqHHU, Kak U3- 
SCTHO, BCKMMaeT. BullemaoniwecaA B 9TOM CLyUae MY3bIPbKM rasa, oceqaat Ha 
JAHAX PACTYWIMX KPHCTaJIOB KBaplla HM APyrHX MHHepaOB, B LasIbHeMUIemM 
oryT 3axpaTbipaTpca umn (°,1"). Tak Bo3HHKaIOT cBoeoOpa3Hble 30HapHble 
Bapubl (puc. 1), ras0BOQHbIe BKJNOUCHHA B KOTOPHIX paciOslarawrcdA Mapail- 
2IbHO 30HAM pocta KpucTa0B. HeoquHakoBad MOLIHOCTb 30H, MepelloJIHeH- 
SIX BKJNOUCHHAMH, ABJIACTCA, MO-BHAMMOMY, CJIEICTBHeEM pa3JIMUHOW cTeneHH 
peCbINeHHA MMHepamooOpa3yioulero pacTBOpa B 3aBHCHMOCTM OT CTereHH 
DHMOTKPbIBAHHA XKUJIbHbIX TpeltMH. MHOrounMCJIeHHOCTbh 2%Ke TaKHX 30H TOBOPHT 
MOOHJIbHOCTH CTCHOK %KHJIbHOM TpelllMHbl, 06 HX PHTMHYHOH BHOpauuH, OCco- 
HHO CBOMCTBEHHOM MO3qHuM cTaluam mMpolecca. BosHuKatomlue TakKHM OOpa- 
IM M€pBHUHbIe Ta30BOAHbIe BKJIIOU€CHHA, B 3aBHCHMOCTH OT yCJIOBMH, MOryT 
MeTh pa3sMUHbIe cooTHoIleHua cas (°,'°,1"). [lostomy K oleHKe TemmepaTyp 
MHepamooOpa30BaHHA H K BbIACHeHHMIO (asOBOrO XapakTepa pacTBopa M0 TeM- 
sparypaM TOMOreHu3alWu TaKHX BKIIOUeHHM CileqyeT MOAXoLUT C Oompuion 
‘TO PO2KHOCTHIO. 

BxoveHud, oOpa30BaBlinecd 3 MY3bIPbKOB asa, OCeBIIMX Ha TpaHAx 
DUCTAJIOB KBaplla pH MepecblileHHu pacTBOpa Tas0M, HeCMOTpsH Ha Ipeo6- 
alaHve B HUX Tas0BOH a3bl Hal KMAKOM, CBUMeTeIbCTBYIOT O THAPOTepMasb- 
om *, a He MHeBMaTOmUTOBOM reHesHce. [losTomy pa3uIM4HbIe THIIbl TOMOreHH- 
IMM BKJIOUCHHM He MOryT BbIaBaTbCA 3a OOBEKTHBHHIC KPHTEPHH MWA oKa3a- 
JIbCTBA peasIbHocTH mHeBMaTomu3a (°,*,3). 

[lepecpumenue pacTBopa TBepyou da3s0H B aHaJIOrMUHbIX YCNOBMAX IPHBO- 
iT K BO3HMKHOBCHMIO B KpWCTamiax cbaHTomMos, «capped-quartz» (puc. 2), 
Tak?Ke MUKpO30HaIbHOCTH B MepuiepHyeckHXx 30HAaX CJIOAbI, KBaplla, ToMa3sa, 
‘BaMapuua (1). HaOmoJeHHA MoKasbIBaloT, TO ONMCbIBAeMbIe MepeCblieHHA 
‘A3bIBaIOTCA Mpexkle BCerO Ha KAKOM-JIM6O OHOM KOMMOHeHTe pacTBopa (cepn- 


* Eme sp 1939 r. O. JI. Jlesuyxuit (7) 06 ananormunom KBaple NMCaT, yTO OOpIUHAA TpaK- 
BKa Ta30B0-KUKMX BKIOUeCHMI KaK IIpusHaka, XapakTepu3ylollero BICOKOTeMMeparTy pHbIi- 
ap, He BLIep»xKuBaeT KpHTHKH. MMeHHO KBapl, KPUCTAJVJIMBYIONIMHCA pH HeCKOJIbKO NOHH- 
eHHOM TemMMepaType, COMepIKUT HX B HAaHOOMbINeM KOMUeECTBE. 
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WHT, KaJIbILMT, WMpUT HT. .), KOTOpbIH H BbIMaaeT pH MpHOTK pbIBaHMH TPeLlAe } 
ocelad B BHJe TOHUalielt IPHMyApeHHOCTH Ha TpaHAX paCcTyWMX KPUCTadJVO#} 
H 3aTeM MOKpbIBaACb, KaK YeXJIOM, HOBOM Noplvell BelllecTBa, KOHCepBup yioUler 
9TY IIpulyApeHHoctb (puc. 2). 

MruopeHHble TpHOTKPbIBaHHA WHJIbHbIX TpeUlMH CO 3HaUHTeJIbHBIM YyBe fh 
JIMUCHHeEM CObeMa MONOCTeH BHISHIBAIOT OOMbIIMe MepecbileHHA MuHEpaoo6 
pa3yloulero pacTBopa, KOTOpble MOryT COXpaHsATECA B TeveHHe| 3HAYHTebHON 
BpeMeHH. Bo3Hukalouive Ip 9TOM MHOPOUNCJIeHHbIe WeHTpbl KpHCTaJIMsallMle 
B 3aBHCHMOCTH OT yCJIOBHH OOpasyioT arperaTbl OT CKpbITOKpUCTaJH4eCKHX 
POrOBHKOBbIX, JO MFOMbYaTbIX H MeJIKOSePHUCTEIX. PoroBHkOBbIe KBapllbl Tf 
HaTeuHble (pOOpHTbI C XApaKTEPHHIM KOJJIOMOPDHbIM OOJMKOM INMpOKO pacipoy 
CTpaHeHbl Ha HaluMX MeCTOPOXKeHMAX. OHM MIpHypOueHb! K KBapleBbIM 2KWAaM 
MHOrOKpaTHOrO packpbiTua: «xHIbI Mayexa, OsepHaa uw Ap. Ha Bykyke; *MJER 
NoNo 4, 11, 49 u ap.— Ha Benyxe uT. 2. Poropukosblli KBapll U HaTeuHbIi cpio} 
OpHT OObIYHO B BHUJ C0eB NOKPbIBalOT OpeKYHPOBaHHYI0 MaCCy XKWJIBHOTO KBap it 
Wa, a TakxKe CTCHKM 2KWJIbHbIX TpellHH. KpucTadiibl, COCTaBJIAIOULHe HX KOJI 
JOMOp@HbIe arperaTbl, OJ, MHKPOCKONOM OKa3bIBaIOTCA MepelOJIHeHHbIMH Tall 
30BOJHbIMH BKJIIOUCHHAMH, MOMOOHO M3800paxKeHHbIM Ha puc. |. Bce 9To cBue 
jleTesIbcTByeT OO O6pa30BaHHW UX He H3 IOBCHHJIbHbIX BbICOKOTeMMepaTy pHBL] 
KOJWJIOMHBIX PaCTBOPOB, a H3 THAPOTeEPMaJIbHbIX HCTHHHBIX PpaCTBOPOB, Mepecwly 
WWeHHe KOTOPbIX HOCHT JIOKaJIbHbIM XapakTep H CBA3AHO C 2KHJIbHBIM TpelHHOp 
oOpas0BaHHemM. . 

Tlo mepe mayeHua NepecbileHHA pacTBopa, B xoje ero KpUuCcTasliMsauAl) 
B pacTylleM arperaTe KpHcTasuoB Bce Ooslee OTYeTIHBO MposBaeTcA eHp 
CTBHe 3aKOH@ reomeTpHyeckoro oTOopa (7). Tak BOSHHKaloT OObIUHBIE B KpyTt 
Mayaroulux x%wax ByKyku WeTKOBHIHbIe arperaTbl NpospaunHoro KBaplla, Kol 
TOPbIMH 3aBeplllaeTCA KpHCTaJWIM3alWA POrOBHKOBOTO KBaplla. TaKkoBbl xe 
TI0O-BHJMMOMY, B TeHeTHYCCKOM OTHOIWeHHH H XpyYCTaJIeHOCHble CepjeBHHE 
araTOBbIX »eol. BecbMa XapakTepHO, 4TO NOAOOHbIe OOpas0BaHHA CBOMCTBEHHES 
3AMKHYTHIM TOJIOCTAM, MMEIOULMM SOpMY YeveBHI, JIMH3, MHHLanuH. 

MexanuueckHe HapylleHHA B XWIaX Ip MrHOBCHHOM HX IIpHOTKpbIBaHulll 
BLIPaxKaloTCA HeCKOIbKO MHaye. Ilepexoq MuHepamoo6pasyromlero pacTBopia 
B MOMEHT PaCKPBITHA XKUJIbI B BASKYIO, reseoOpasHy!o MacCy NpHBOAUT K TOMY 
WTO MeXaHvveckHe OOJIOMKH MHHepaJioB He NpHHUMaloT BUA OpeKkuHH, a OKa3bif 
BalOTCA Kak Obl BSBELWI€HHbIMH B TOHKO3CPHHCTOM MaCce pOroBHKOBOrO KBapIl 
WI KOMIOMOpHOro :iroopuTa. Ha puc. 3 MOxHO BUeTL AecsbopMupoBaHHEl} 
MWlaCTHHKM MapKa3HTa, 3aKJIOUCHHbIe B POrOBHKOBOM KBaplle. Onu ABHIHC! 
JONOMHUTeIbHBIM CyOcTpaTOM JWIA BOSHUKHOBCHHA MHOFOUHCJIeHHBIX IeHTpO} 
KpHCTaWIW3alnu. Sfecb xe HaOmOJaeTCA YKpyMHeHHe 3epeH KBaplla B Mpc} 
wecce HX pocTa HM MosuMHeHHe HX TeoMeTpHyuecKoMy oTOopy. Hanuune Gompuor| 
KOJIMYeCTBA MePpBHUYHBIX TasOBOAHbIX BKJOUCHHH B TaKOM KBaplle CBHJeTeJE} 
CTBYeT O TepecbIlIteHHH pacTBOpa rasoBol (paso, KOTOPOe HMEJIO MECTO B TeYeHH| 
BcerO BpeMeHH, ToKa lla ero KpHCTasmH38alua. | 

Cyyyaw peskoro BOSpacTaHHA BHYTPeHHerO aBJIeCHHA B RKUMAaX, 3anoTHeE 
HbIX MHHepalOoOpasyIOWLHM paCTBOPOM, IPpHBOAAT K MpOTHBONOJOXKHEIM Ce] 
CTBHAM. OHM (UKCHPYIOTCA ABJCHHAMM Oovlee HH MeHee OTYETIMBO BbIPAKeE 
HOH pesopOuMH paHee OOpasoBaBluuXxcaA MuHepasoB. BosHuKatomlmMe Mpn 9TO}) 
(burypbl TpaBJlenvaA, Kak Mpapwwio, HHYero OOmero Cc BOsTelCTBHeM JeTY4H 
He MMeIOT. OHM MOABJIAIOTCA OMHOBPCMCHHO Ha KPHCTaJaX pa3JIMUHbIX MHHE) 


paJioB (KBapll, MMpHT, BOMb(pamnt, (:COpUT H Ap.) H MOUTH BCerma coueraroTc | 
c durypamMf poctTa Tex Ke MHHepauJos. 


Puc. 1. Upysopaa nmosocTbh, clowKeHHaad KpucTawaMM g30HapHoro KBapla. TemHble 30H| 
B kBaplle NepenowHeHb! 1a30-BOXHbIMH BKIONeHHAMH. Inu. Bes ananusatopa. 41x 
Puc. 2. Capped-quartz, B KOTOpOM CHAI ClemmeHHA MeKTY OTTebHbIMA 30HaMH poct) 
ocaOJIeHbl MpocOAMM TOHKOUeLyiH4uaToro cepuuuTa. 1:2 

Puc. 3. O6OMKH NacTHHOK MapkKa3uTa (YepHOe), 3aKJIOUeHHbIe B POrOBHKOBOM KBaple. Innd) 
: Hukoau cxpenens. 41 x 

Puc. 4. Sonapubili kpucraia tonasa (1). BuyTpeHHaad 30Ha Kpuctana (6enoe) cunbHo Tpe 
WWMHOBaTad M nopuctan. Har. pen. 


Puc. 


JAH, Tt. 120, Ne 2, Bapa6anos 


Puc. 2 


Pue. 4 
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Oo PWKUAbHAATMTONOCTER 34n OTHER a mapoOM HWJH Pa- 
OM. I’pynma Oojlee TpyqHO NOsHaBaeMbIX ABJIeHHit BO3SHUKaeT B CuTy4ae IIpH- 
TKPbIBAHHA YKMJIbHbIX TPeUMH, 3alOJIHCHHbIX NapoM WIM rasoM. 

IIpu MegweHHOM UX MpHOTKpbIBaHMM COpasy1olasca OKalbHaA TpelHHO- 
3ATOCTh MOPOMOrMYeCKH TpyHO OTMUMMa OT Apyrux csyuaeB MeseHHOrO 
IPHOTKPbIBaHHA TpeUlMH, Y2Ke paCCMOTPeHHbIX BBILe. 

IIpu ObicrpoM xe pacKpbITHH TpelMH, B MeCTaX HapyUleHUA WesocTHOcTH 
KMJI BOSHMKae? OpeK4HA, COCTOMIaA H3 MIOXO CIEMCHTHPOBaHHBIX YrlOBaTBIX 
)OJIOMKOB 2KHJIbHBIX MMHepasios. Ec mpv 3TOM Mocmenyromlero mocrymieHnnsa 
3 TPeLWIMHY pacTBOPOB He MpOWCXOAMJIO, TO yrVOBaTbIe OGJIOMKU OpeK4MM cule- 
[OB pereHepallMH He HeCyT. 

B Apy30Bblx MovIOCTAX AHI, COXKEHHBIX KBaplleM, TOMa30M, aKBaMapHHOM, 
MTHOBCHHBIt COpoc apeHuaA, OOYCNOBMeHHbIM ObICTpbIM pacKpbITHeM TpeuU- 
ibl, BbISbIBAeT PaCTPeCKHBAHHe NOBEPXHOCTH KPHCTaJIHYeCKHX MHAMBUAYYMOB. 
lak BOSHHKatOT OenecoBaTble MopHoHbI BykykH, IIpH3MaTu4ecKue Ppa KOTOpBIX 
IOKPbITbI 9MaJIEBAAHON TpeuiMHOBaTOH KOpKOH. TakoBbl »Ke MO reHesHcy «KO- 
1€Bbu 3yObI» [lepmoBok ropbl — Toma3bl, Cc MorpeOeHHbIMM TpPeWMHOBATHIMH 30- 
yamu (puc. 4) (2). 

B aHaOrvuHbIx YCIOBHAX paCTpeCKMBaHHIO TosBepraiworcs, MO0-BUMMOMY, 
1 MOBEPXHOCTH PyTHBIX MHHepasoB (MupHTa, ccdaslepuTa, BoMbpamuta Hu Ap.). 
JMHaKO 3-34 HEMpoOspayHOCcTH HX, a TakxKe OularofapaA HX CMOCcOOHOCTU JerKO 
3aIEUHMBaTb MEXaHWYeCKHe JepeKThI IPH pereHepalluu, PyAHble MMHepaJbl Maso 
IPHPOLHE! WIA HaOMOeHHA NOJOOHbIX ABeEHUH. 

B saksmiouenne clelyeT NOMYepKHYTb, YTO MpPHOTKPbIBAaHHEe XKMJIbHBIX Tpe- 
TMH YaCTO COMPOBORMaeTCA MOCTYMICHHEM HOBLIX NOpWMH MuHepasooOpa3yio- 
1eroO pacTBOpa C HHbIM BelLeCTBEHHBIM CocTaBoM. IIpu S9TOM, ecIH HOBaA NOpUNA 
DaCTBOpa XHMHMYeECKH HHEPTHA NO OTHOWICHHIO K 2KHJIbDHBIM MHHepasam, TO O6- 
NaS YIOULMeCA H3 Hee HOBbIe MHHEePaJIbl CHOKOHHO HapacTaloT Ha paHee OTOXKUB- 
IIMeCA, MOKPbIBalOT HX B BHC KOPOK WJM, HAKOHEeM, WeMeHTHpyioT OpeKuuto 
M3 Oojlee paHHHX MMHepaJos. 

Ilocrynuienve B XKHJIy XHMHYeCKM AKTHBHBIX PpaCTBOPOB BBISbIBaeT B3aHMO- 
NeHCTBHe HX C %KHJIbHbIMM MMHepasiamu. TlocmeqHee MbI ycTaHaBJMBaem MO 
(WMPOKO IIpeJCTaBJICHHbIM B HallHX %XKWaX ABJICHHSIM Me€TACOMATHUeCCKHX 3a- 
MellleHHH BOsbppaMuTa MMpHTOM, cdasepHTa — XaJIbKOMMpHTOM, KBaplla — 
MUKPOKJIHHOM HM aJIbOMTOM UH T. II. 


JJenmurpaycKui rocyqapcTBenHbpili Hocrynuao 
yHuBepcuter uM. A. A. )Kqanosa 18 X 1957 


UMTHPOBAHHAS JIMTEPATYPA 
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palooOpasy!olux pacTBopoB (TemMepatyppl H arperatHoe cocToaHue), XapbKos, 1950. 
5 TI. B. Knespuos, Mccnemopanne HeKOTOPbIX TePMOJMHAMHYeECKHX CBOHCTB KOHIeCHTpH- 
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AH CCCP, 1939. ®& M.B.Ilux yuo, JIlosegenne B3spelenHbixX IpuMeceu MpH KpHcTadH- 
gauuu, M., 1954. ° P. ®. Cy xopceKu i, TemnepatypHplt pexum oOpa3s0BaHud HeKOTO- 
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Loknagn Akanqemun nayr CCCP 
1958. Tom 120, Ne 2 


ITAJIEOHTOJIOL Hf 


Unen-koppecnonzent AH CCCP A. fF. BOJIOP (MH 
HW)KHEKEMBPHMCKHE ®OPAMHHKOEPDbI TYBbI 


YcraHOBJIeHHbie K HaCTOSL[eMy BPeCMeHH HCMHOPOUNCJeHHbIe OcTaTKH dopa 
MubHudep B KeMOpHlickux OTJORKenHAX NOMOMHUIMCh B 1957 r, OTKpHITHeM 2TOH 
@ayHbl B CJIOAX HM2XKuHero KeMOpua TyBuHCKOl aBTOHOMHOHM OOacTu. B ofHom 
M3 OOpasIlOB KOJJeKUMM apXeOWMaTOBbIX H3BeCTHAKOB, coOpannoh T. H. Jly- 
Kalllepbim (Bcecorsubili reovlorMuecKkut MHCTUTYT), aBTOP OOHAPYXU OOUJIbHBIE 
OCTaATKH MHKpO(ayHbl COBMECTHO C OCTATKaMH apXeOlMaT, a TakiKe 3eJeHbIX H 
| Kpacubix Boxopocsieh. Matepuaw Obl coOpaH Ha 1O%KHOM cKJIOHe xp. Bocrou- 
Horo Tanuy-Oua, B JomuHe p. Up6ureit, B 100 m toxnee Tpcnbl na OpBUmMii 
moc. Uasaatpr (o6Haxenue 1707). 

IIpu HaOmofeHuu B Ipo3pauHbIx WIMdax aBTopy yaJlocb pa3JIMUUTb B MO- 
pose OOuJIbuble MHOTOOOpa3sHble MHKPOCKOMMYeCKHe OCTaTKH paKOBHH (popa- 
| MHHM*ep, YacCTHYHO MMeloulHe OOWMe NpHsHaku c copMamu, onucaHHbiMu E, A. 
 Peviramurep (7) Ha MaTepmaJie U3 CHHCKOM CBUTbI HW2KHeTO KeMOpua, u3 paliona 
-HH30BbeB p. CuHel, Jeporo mputToKa p. Jleup. IIpapga, E. A. Peliramurep, 
ouucaB Takue %Ke OpranWuyecKkuhe OCTAaTKH, KaK (opaMMHNepbl, BMOCJeLCTBUU 
OTKa3aJlacb OT 9TOrO B3risaga. Ho mopdosiornuyecku OosJiee pasHooOpa3sHbIl Ma- 
TepHaJl 43 xp. TaHuy-Oya no3BoJldeT YTBep&aTb, YTO Ta HM pyran HaxolKy 
puHafsexkatT K PopamMuHHudepaM, a MMeHHO, K OJHOM 3 CaMbIX paHHHX rpynn 
3TOrO OTpAa MpocTeHwwux, WpocTroTa H NPHMHTHBHOCTb paKOBHH KOTOPbIX CO- 
OTBETCTBYIOT TeOJIOTHYeCKOMY BPeMeHH HX CYIMeCTBOBaHHs. 

PakoBuHbl PopamuHndep Obl H3Y4eHbI JIMIb MO CeueHHAM B lWwNdpax, HO 
WX MaJIble pa3Mepbl (B CpesHeMm OKOJIO 0,1 MM B HonepeunHkKe) Np 3HadHTeJIbHOK 
TOJMMMHE WIMda MO3BOJIAIOT MOHATb UX TpeXMepHoe CTpoenne. 


Otpsa REITLINGERELLIDA VOLOGDIN, ORD. NOV. 


PakoBuHbl CBOOORHbIe, COCTOAUIMe M3 MOCTOAHHOTO JMamMeTpa TpyOuaToH 
KaMepbl, 3aBUTOM HIM NO paciuMpsioulelics Chupa, JIM 10 cnupaJM, uMelonlelt 
WHJMHApHuecky1o (opMy, HIM NO cmupaJM, HaBHTOM Ha HavaJIbHbIH OOOpoT 
KyOKooOpasuHo. Auamerp TpyOxu 0,016—0,017 mm, pexe — ue Oouee 0,10 mM. 
Pont: Obruchevella Reitlinger, 1948; Glomovertella Reitlinger, 1948; Cavi- 
fera Reitlinger, 1948; Syniella Reitlinger, 1948; Tuvaellina Vologdin, gen. 
nov.; Bostrychosaria Vologdin, gen. nov.; Flexurella Vologdin, gen. nov.; 
Kordeella Vologdin, gen. nov.; Lukaschevella Vologdin, gen. nov.; Lebede- 
vaella Vologdin, gen nov.; Reitlingerella Vologdin, gen. nov. 

Bpieslenue HOBOrO OTPAAa AUKTYETCH HEBO3MO2KHOCTHIO OTHECEHHA Tepeunc- 
JI@HHBIX BbILMe POMOB K KaKOMY-JIM6O M3 HM3BeECTHBIX OTPAXOB cbopamunndep. 
Culeyer OTMeTHTb, YTO XapaKTep CTpOeHHA KaMep Y OTHOCHMBIX K uemy dopM 
WCKJO4¥aeT BO3MOXHOCTh MpH3HaHHA HEKOTOPbIX PaHee ONMCAHHbIX POJOB STO- 
ro orpaga (2) Boopociamu, Kak 9TO OutMGouHO Jenaer M. K. Oumac (*). 3 
[peBueltmmx (ToxKe KeMOpHlickux) BOLOpocJel WelCTBUTeJIbHO CXOJHEIMH MOXKHO 
CuHTaTb Bus! poga Girvanella Nicholson et Etheridge, 1888. [lo JanHpm usy4e- 
HUA MoCJe_uWX W3 KeMOpHa Bocroka CCCP u Kuras, HUTH rupBaHeJJ ume 
KJleTouHOe cTpoenne (1), a KOJIOHHH STHX BOMOpoCJeli BCerfa MOLYHHEHBI Impo- 
CTPaHCTBeHHOMY MOJIOxeHHIO CyOcTpatTa. 
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Pon Tuvaellina Vologdin, gen. nov. 
Tpy6uataa pakoBuHa oOpa30BaHa MyTeM HaBMBaHHA TpyOKH JHaMeTpOMi 
0,016 mm mo cnupastM c yulMpeHHeM oOOopoToB, IIpH TeCHOM MpPHMbIKaHHu 
ofuoro o6opora K Apyromy. Tum pogxa T. prima Vologdin, gen. et 
sp. Nov., Hu2KHH KeMOpnit, p. Upoureli, Tysa. 
Tuvaellina prima Vologdin, sp. nov. (puc. 1, /). PakoBuHa o6paTHO-UlIMpo- 
KOKOHMYeCcKad, MIOTHO HaBuran. Juametp TpyOKuH 0,016 mM, nonepesHuK 0,06mM., 


Puc. 1. 1 — Tuvaellina prima Vologdin 
gen. et sp. nov., MposombHoe ceyeHHe, 
960; 2 —T. longiuscula Vologdin, gen.: 
et sp. nov., mpofombHoe ceyenue, 210% ; | 
38— T. composita Vologdin, gen. et sp. 
nov.. MpomodbHoe ceyeHue, 260%; 4—! 
Bostrychosaria bistorta Vologdin, gen.' 
et sp. nov., mpomombHoe ceyenne, 210; 
5 —B.cavitata Vologdin, gen. et sp. 
nov., WpooubHoe ceuenHe, 260 ; 6,7 — 
Flexurella obvoluta Vologdin, gen. et sp. 
nov., MpofombHoe ceyenue, 210X; & — 
F. discoidea Vologdin, gen. et sp. nov., 
mpomoubHoe ceyenne, 260 ; 9, 10—Kor- 
deella campylodroma Vologdin, gen. et 
sp. nov., Womepeunoe ceyenHe, 210X; 
11 — To xe, MpogzombHoe ceyeHue, 210X; | 
12, 13 — Cavifera concinna Reitlinger, | 
1948; ceyeHne B IVIOCKOCTH H He B IIJIOC- . 
KocTH paxoBuH, 210 ; 14 — Obruchevel- | 
la aff. delicata Reitlinger, 1948, mpo- 
ombHoe ceyenne, 210 ; 15 — Lukasche- | 
vellacf. tannuolaica Vologdin, gen. et: 
sp. Nov., MposoubHoe ceyenne, 210; 
16 — Bostrychosaria aff. bistorta Volo- 
gdin, sp. nov., Kocoe ceyenue, 210X;_ 
17, 18 — Lukaschevella spiralis Volog- 
din, gen. et sp. nov., MpofostbHoe ceue- 
HHe, 210; 19, 20—L.  tannuolaica 
Vologdin, gen. et sp. noy., mponomb- 
Hoe ceueHHe, 210; 2/— Lebedevaella 
involventis Vologdin, gen. et sp. nov., 
ponombHoe cevenne, 210; 22 — Reitlingerella detisa Vologdin, gen. et sp. nov., TIpOOb- 
woe cevenne, 210%. Huxkanit kemOpuit, toxupilti ckn0H xp. Tasny-Ona, p. Kazprit, TysBa 


/ Tuvaeliina longiuscula Vologdin, sp. nov. (puc. 1,2). Pakopuna o6OpaTuo- 
y3kokonnyeckad, Oo 0,08 MM B AvIMHYy NpH WupuHe To 0,05 mo. 

Tuvaellina composita Vologdin, sp. nov. (puc. 1,3). Pakopuna o6pa30Bana 
MepBOHAauaJIbHO HelpaBUJIbHbIMA OOOpOTaMH TpyOKH C MOCTeMeHHBIM HX yuUIMpe- 
HHEM; 3aTeM IUHMpHHa OOOpOTOB, B Mpelesie RocTurarwmux 0,1 mM, nocreneHHO 
cyxkaetca. OOmlad WwuHa pakoBunbl Jo 0,3 mM. 


Poy Bostrychosaria* Vologdin, *gen nen, 


TpyOuatad pakoBuna OOpasoBana HelpaBHJIbHbIM HaBOpayuBaHueM TPyOKH 
jMametpom B 0,017 MM neTJIiMu, OpHeHTHpOBaHHbIMM Kak ToMmepeK K HalpaB- 
JI@HHIO pOcTa, TaK HM MpONOJIbHO, C OOpasoBaHHeM Ooulee HJM MeHee H30MeTPH4- 
Horo Tesla. Tun poya B. bistorta Vologdin, gen. et sp. nov., HmKHHit KemOpuit, 
p. Mp6uret, Tysa. 

Bostrychosaria bistorta Vologdin, sp. nov. (puc. 1, 4, 16). [uorHo naButaa 
TpyOuatTad pakoBuna c TpyOKOH Avamerpom 0,017 mm oOpa3oBana yimMpslouMMH- 
CH MeTIAMM, OPHEHTHPOBAHHbIMH TOMepeyHO HW MpOROJbHO. 

Bostrychosaria cavitata Vologdin, sp. nov. (puc. 1, 5). Tpy6uaras pako- 
BHHa, C TpyOKOH OKoOJO 0,016 MM B nomepeuHHKe, OOpasoBalia NocreneHHO yuI- 
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PxHIOWMMMCA OOOPOTaMH, TepBHYHO MyTeM OOpa30BaHHA NoMepeyHbiX MerTesb, 
3aTeM TO MpOMOJIbHbIX, TO NOMepedHbIX CHOBA, B BUe M3OMeTPHUHOPO Tesla, CO 
CBOOOHBIM MpOCTpaHCTBOM BHYTDpH. 


Pog, Plexurella,Violog dining en.) i116 


| Pakosuuna TpyOuataa, yiJiomeHHad, Ooslee HIM MeHee UCKOOOpasHan, OOpa- 
30BaHHaA MOCJeAOBaTeIbHO AyrooOpasHbIM HaBHBaHHeM TPYOKH Ha HavaJIbHy1o 
yaCTb KaMepbl JO JBYX-TpexX OOOpoTOB, CO CMbIKaHMeM WJM 6e3 CMbIKaHUs. 
Tun poga F. obvoluta Vologdin, sp. nov., HwxKHHi KemOpuit, p. Upouteli, Tysa. 
Flexurella obvoluta Vologdin, sp. nov. (puc. 1, 6). Tpy6ka pakoBunbl OOpa- 


|} 3yeT Ha ee HauaJbHOU UaCcTH WBa-TpW HeNOJIHbIX oOopota, PacCHOJIOAKeHHBbIX 


Ooslee HIM MeHee B OAHOH NJocKocTu. J[Mametp TpyOKu 0,017 mm. Y apyroro 
ak3emnJiapa (pwc. 1, 7) HauvasbHawA UaCTb KaMepbI OOJIeyeHa MepBbIM OOOPOTOM 
cO BCeX CTOPOH. 

Flexurella discoidea Vologdin, sp. nov. (puc. 1, 8). Tpy6uaraa pakoBuHa 
HaBHTa OOJlee WJIM MeHee B OJHOM MJIOCKOCTH Cc OOpa3s0BaHHeM JMCKOBUAHOTO 


Tesla Zo 0,1 mm B gmamerpe. Ilonomxenne navatbHOl ee YaCTH He YCTAHOBJICHO. 


Pom Kordeella Vologdin gen. nov. 


| Pakopuna M30MeTPHU4HadA WIM Oovlee HJIM MeHee BbITAHYTaA B HallpaBJIGEHHH ee 


oouero pocta, o6pa30BaHa NJIOTHO CMbIKaIOULMMUCHA WeTJIAMu TpyOKu AHaMeTPOM 


0,017 mM, mpHuem wWHpHHa NeTedb M HX HAaKJIOH K OCH TeJla Bapbupyror. Tun 


poxa K. campylodroma Vologdin, sp. nov., nmKHuli KemOpnit, p. Upourei, 


Tysa, or umeuu K. B. Kopya, crapmero yayauoro coTpyj7HHKa I lameontosoru- 
yeckoro HHcTuTyTa AH CCCP, uccmeqoBaTeia KeMOpHHCKHX BOJopocuelH Cu- 
Oupy. 

Kordeella campylodroma Vologdin, sp. nov. (puc. 1, 9—I1/). Tpy6xa pa- 
KOBHHbI OOpa3yerT NeTJIN CIMpaJIeBHIHO, MepeMeHHOW WHPHHBI (He cBbIe 0,1 MM), 
C pa3JIMUHbIM HaKJIOHOM MeTeJIb K OCH Tela, IPHY€M BHYTPH HaOsOAaeTcsA MecTa- 
MM CBOOOAHOe MpOcTpaHCcTBO, Ip OOwleH TeHeHWMH K pa3BHTHIO paKOBHHb! B 
OAHOM HalipaBsieHuu. JIuametp tTpyOKu 0,017 mm. 


Poa -Cavitera Reitlinger, 1948 


Pakopuna cBoOo,Had; OOpa3s0BaHa TpyOuaTOo KaMepOH, 3aBHTOM MJIOCKOCTH- 
PaJIbHO B OHH OGOPOT, C NOJocTbIo BHYTpH. TpyOKa uMeeT NepBOHavaJIbHbIl 
Zuametp 0,020 mM, kK KOHLUy Meru yuIMpeHHbli Jo 0,026 mm. Tum pola C. con- 
cinna Reitlinger, 1948, kyropruHoBas cBuTa, p. Cuuaa, Axytua. 

Cavifera concinna Reitlinger (puc. 1, 12, 13). Tpy6ka pakoBuHb! cornyta 
MO CMMpaJIM B KOJIbIlO, MpHyeM CeyeHHe ee He3HaYHTeJIbHO YBeJIMUMBAeTCA, 
Jocturas 0,026 mm. Mmerotca Heacuble CJleqbl WepeMblueK y J\HMCTaJIbHOM 4acTH 
tpyOxku. B octasbHom (popma cxogqua c onucanHolt E. A. Pelitumurep. 


Poa Obruchevella Reitlinger, 1948 


TpyOuaTad KaMepa paKOBHHbl 3aBHTa MO BUHTOBOM cnupaJM mpH oOmer 
Wu Apuyeckoli cbopMe Teva, C MONOCTbIO B OCeBOH 30He. Tun poa O. delicata 
Reitlinger,. 1948, nwxKunit KemMOpui, cuHcKas canta, p. Jena. 

Obruchevella aff. delicata Reitlinger, 1948 (puc. 1, 1/4). Pakosuna Tpy6- 
yaTasd, Muametpom 0,013—0,014 mM, oOpa3yer BbITAHYTY!0 B OMHOM HalipaBJle- 
HHH MOUTH MpaBHJIbuy!o ciMpab Yo 0,04 mM B NomepeyHHKe CO CBOOOAHBIM 
MpOCTpaHCTBOM BHYTPH, KpoMe HavaJIbuOl yactu TpyOKH. Buy cxofen c omucan- 
HBIM E. A. Peiirsmurep, 3a WCKsOUeHHeM JMaMeTpa TpyOKH, KOTOpPbIi y AKYyT- 
ckoli (opmb! Goubue (0,037—0,049). Hostromy Bux onpeyesien Kak POCTBeHHbIT 
akyTcKomy. Huxkuuli KemOpuit xp. Tanny-Ow1a, Tysa, p. Jlena B Akyrun. 
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Pog Lukaschevella Vologdin, gen. nov. 


TpyOuaTad KaMepa paKOBHHbI 3aBHTa NO BHHTOBOM CiupaJiH, C HCKOTOPbIMH 
BapHallMAMM B pasMepaX MeTedb UM CTeMeHH UX CMbIKaHUA [pyr c Apyrom. Tun 
pona L. spiralis Vologdin, sp. nov., HuxHul KemMOpui, p. Mpourten, 
Tysa, or umenu I. H. Jlykamiesa, reowiora, OTKpbIBINerO px MeCTOHaxoxwK]e- 
Hui KeMOpuiickux cayH Ha xp. Tanny-Oura. 

Lukaschevella spiralis Vologdin, sp. nov. (puc. 1,17, 18). Pakopuubi Ooslee 
WJM MeHee YJJIMHeHHbIe, cyOunsun_puyeckue. Ilerau tTpyOKu, MuamMeTpoM 
0,017 mm, pasHopesuxKu (oT 0,08 yo 0,10 Mm), uHorga COMKHYTHI cado. 

Lukaschevella tannuolaica Vologdin, sp. nov. (puc. 1, 19, 20). erm rpy6- 
yaTol KaMepbl, B OOmjeM OOpas0BaHHOl NO BHHTOBOM CMpaJIH, HeENpaBMJIbHbI NO 
BeJIMUHHeE HX, BapbupyroureH oT 0,05 go 0,10 mM, wu nO yrJly HakJIOHa K OCH 
pakosunnt. Kpome Toro, OHM YacTO HeCKOJIbKO H30PHYTbI H CIa60 COMKHYTHI. 
Jluametp tpyOxu 0,017—0,02 mm. Buyrpenuee mpocTpaHcTBoO TO CBOOOXHO, TO 
3alOJIH€HO TI€TJIAMM MeHbIUero pa3Mepa. 


Pog Lebedevaella Vologdin, gen. nov. 


Pakosuua fo 0,14 mm B monepeynuke, Jo 0,28 mm B QJIMHy OOpa30BaHa TeC-; 
HbIM CIJleTeHHem TpyOvaToH KaMepbl, MuameTpom 0,020 mM, nyTem oOpa3s0BaHH®: 
Pa3HOBEJIMKUX MeTeJIb, OPHEHTHPOBaHHbIX MOMepeyHO, HaKJIOHHO H B OCeBOK 
msockoctu. Tun poza L. involventis Vologdin, sp. nov., HuwxKHHH KemOpHi, 
p. Upoureli, Typa, or umenu 3. A. JleGefesoli, usBecTHoro mepBoonncaTes#) 
reosioruH Tysbl. 

Lebedevaella involventis Vologdin, sp. nov. (puc. 1, 2/). Pakosuna Tpy6- 
yataa, 0 0,14 mm B nonepeuHuke u Jo 0,28—0,30 MM B QuHHY, OOpa30BaHa NO-- 
CleAOBaTeIbHO PaCHOJIOKeHHbIMH PaSHOBeJIMKHMM NeTJIAMM, pa3sM4HO OPHeHTH-, 
poBaHHbIMM K ee ocH. BuyTpeHHel moJlocTH HeT. 


Poy Reitlingerelha V oloedin~ sene toy. 


PakoBHHa H30MeTpH4HaA, OOpas0BaHHad CHCTeMOH TpyOuaTbIX KaMep, TeCHO: 
COMKHYTbIX, COrHYTHIX B MeTJIH pasJIMYHOH POpMbI H pasMepa, OPHEHTHPOBaHHBIX 
TO NOMepeuHO K OCH, TO pasMadbHO. Tun poga R. densa Vologdin, sp. nov., 
HWKHHH KemOpHH, p. Mpoutre, Typa, or umenu E. A. Petitauurep, mepso- 
ouucatesa (bopamuHHdep u3 KeMOpua Oaccelina p. Jlens. 

Reitlingerella densa Vologdin, sp. nov. (puc. 1, 22). Tpy6uaTbIe Kamepbt 
PaKOBHHbI, HMeloujeH Jo 0,3 MM B JJIMHY HM WIMpHHy, NpH NonepewHukKe TpyOok 
0,013—0,014 mM, oOpasyioTr neTIH B MlocKocTaAX, JexKallluxX MonepeK ocu Hu 
B OCeBbIX, C TeHeHWHeH K OOJIeKaHHIO OJHUX NeTeJb JpyruMu. 


TlaneonTogornueckHH HHCTHTYT Ilocrymuao 
Axkajlemuu Hayk CCCP 28 XII 1957 


HHTHMPOBAHHAS JIMTEPATYPA 


1A.T. Boaorgun, Acta Palaeontol. Sinica, 5 (1957) %E. A. Peitaugs 


aes Brom. MOHII, org. reon., 23 (2) (1948). 38M. K. Elias, J. Paleont., 28, Ne 1. 5% 
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Horaayn Akayemunu nayr CCCP 
1958. Tom 120, Ne 2 


HHTOJOLHA 
B. Tr. KOHAPEB, C. 3. 3AKMPOB u T. H. EJICAKOBA 


MMPOHMHOOM INA AMPA KAK NOKA3ATEJIb COCTOSHHA 
JE3OKCHPHBOHY K JIEMHOBONM KUCJIOTbI 


(ITpedcmaeaexno axademuxom B. A. Dxueeaveapdmom 11 I 1958) 


IIpunaTo cunraTb, ro pH OKpaliMBaHuu TKaHeli no Yuua (1,3) nuponny 
acopOupyercaA WHTOMIasMOH MH SApbIuKOM, CoepxkalluMu pvOOHYKJeMHO- 
| Bylo KucuoTy (PHK), MerumeHoBbi seeHbi — XpoMaTHHOM Apa, coyepxa- 
/IMMM jJlesoKcHpHOoHyKsenHoBy1o0 KucnoTy (THK). Y pacrenuu meTumenospilt 
SeJleHbIM CHIbHee aflcopO“pyioT Apa MOJIOMbIX TKaHeH, uem cTapbix (*,°). Oc- 
HaOmenve ajcopOuHH ero Cc BOspacTOM Apa yale CoMpoBoxwaeTca ocnabue- 
HHeM peakiluu DembreHa, 4TO CBUAeTeIbCTBYeT O CHHXKeEHUN Comepxanua THK 
(®—8). OnHako ocma6meHne u axe OTCYTCTBHe OKpallIMBaHUA AJlep MeTHJICHOBLIM 
3eJICHBIM MO2KET HM€Tb MeCTO HM IPH HaJIMUMH MHTCHCHBHOM peakunH Demprena 
(,3,°). Tlo Haumm muoroueTHuM HaGs0JeHuAM, ONpesemeHHad KaTeropua Ta- 
-KUX sep lpHoOperaer crocoOHOCTh OKPallHBaTbCA MHPOHHHOM, T. €. CTAHOBHTCH 
| MMpOHHHOMJIbHOH. 

Hamu ycTaHoBJIeHO, YTO NMpPOHHHOMHINA Aep uallle MpOABJIAeTCH B Ma- 
peHXuMe, B CKJIepOreHHBIX KJIeTKAX MeCJIKOKJI€THOH NapeHXMMbl HakaHyHe 
| UpeppallleHuA UX B MCXaHHUeCKHe QJICMEHTHI, B KJIeTKAaX, IpWleraloulux K Kpyl- 
| HIM CocyaM B asy Ux opMupoBaHus. Y aAyep MOJIOAbIX TKAHEH, B TOM YHCJIe Me- 
/pucrempl, Gorateix JIHK, nuponnnodusuad BosHuKaeT Mp sABJeHHAX Tomosa- 
| HMA pacTenud. OTyeibHble Apa, NpHoOperad NUpOHHHOdUIbHy!o CyOcTaHHM1O, 
|COXpaHsIOT CMocoOHOCTh afcopOupoBaTb M MeTHeHOBbIN 3eueHbI. Takue 
| «MepeXOZHble» Apa pH OKpaliMBaHHu no YHHa MMeIOT rpA3HO-3e/IeHbIM WIM 
|Oyppili user. Anpa cocyqooOpasyiomjux KeTOK, JepMaToreHa, CIyTHHIL CHTO- 
BHJHBIX KJIeTOK WH MpoKaMOwabHOH CHCTeMbI MpHoOperaioT NMMpPOHMHOdM MIO 
| TOJIbKO IpH KpaHHeM WCTOULeHHH pacTeHHs. 

IIpupoha nuponuHogduanun. Ilpospnenue y sayep cposcrBa 
|K MMpOHHHY IIpH OJHOBpeMeHHOM HCYe3HOBEHHH TaKOBOrO K MeTHJIEHOBOMY 
| 3CJICHOMY CBHJ€TeEJIbCTBYeT O TOM, YTO NMPOHHHOPUINA OOyCOBIeHa H3MeHe- 
|HHem cocrosHua JIHK 8B agape. PHK k nuponuHoduinn Apa B WaHHOM Cj1y4ae 
|He lpwuacTHa, Tak Kak OOpaOoTKa MpenapaToB pacTBopoM pHOoHykKueasbl, 
csoOoqHolt or mporeas (mpuroTopseHa no Makyouambazy (*°)), MHpoHMHodusM0 
/He CHMMaeT. 

| Vispecruo, 4ro cpofcTBOM K MeTHJICEHOBOMY 3e1IeHOMY OOJIajlaeT TOJIbKO BbI- 
\coxononumepuan JIHK (,°,4-"™). To nanxpm Kapuuk (~"), qeronumepuso- 
|Bannaa JIHK okpauimpaerca MMpOHMHOM Tak 2Ke HHTeHCHBHO, Kak U PHK. 

| Jia BbIACHeHHA TpMpOAb! NHPOHMHODHIANN Apa Mbl NpoBeJM Ceyrouwe 
uceeqopanua. PuKcupoBanHad cmecbio Kapuya Koxula ayKka Allium cepa 
M jlenapatbMHUpoBaHHble MUKPOTOMHbIe Cpe3bl MOJIOJbIX TKAHeH MpopocTKoB 
|KYKYypy3bl M ropoxa, Apa KOTOpbIX XOpOWO aCcopOuNpyiOT MeTHJIeHOBbIM 3eJie- 
Hb, Tepe OKpalmBanuem No YHHAa NosBeprasuch BOsIeHCTBUIO pas/IMUHbIMM 
daxtopamu. B mpuroroBJieHHbIx MpelapatTax Apa 9THX TKAHeM OKasaJIMCb MMpo- 
HMHOPWIbHDIMH B Culeyioulix cryyaax: 1) nmocae 5-MMHYyTHOH OOpaOoTKN B 
1 N HCl npu 60° uu nocne 1,5 — 2 4acop o6pa6orKku mpu 20°; 2) nocae 2—3- 
cyTouHol oOpa6orKu pacrsopom Kxona uu M NaCl; 3) nocre 10-manyrxon 
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oOpa6orKu ropxuuM Mapom (10-MuHyTHOe KHMAYeHHe B STHJIOBOM CIIMpTe IIMpo- 
HMHO(HIHIO He BHISbIBaeT); 4) Mocae 2-yacoporo y.-—p. OO yYeHHA (IIPK-4, pac- 
cTosHHe OT ucTouHHKa cBeTa 40 cm). 

Jlyume Bcero CTpyKTYpa NHpOHMHO*UIbHOTO Apa CoxpaHsierca mMoce 00- 
padorku | N HCI npu 20°. O6pa6orka npenapatos pHOoHykIeasou He CHUMaeT 
MCKYCCTBEHHO BbISbIBAeMOM NHpOHHHOpuuN Anep. JleTambHoe M3syyeHHe sAep- 
HbIX CTPYKTYp UpH OombWHX YBeMYeHHAX MOKasbIBaeT, YTO MOKAaIM3alMA MH-} 
POHHHOMHNbHOM CyOcTaHIHH HW MHTCHCHBHOCTb MMpOHHHOPHIHA TOYHO COOT-} 
BeETCTBYe€T JOKaJIH3alMH HM MHTCHCHBHOCTH HYKJIeaIbHOM peakuuu Cevbrena,} 
a TaKiKe JlOKalM3all\MM XpOMaTHHa, OOHapyxxHBaemoro Mo afcopOuMu MeTHJe-f 
HOBOFO 3e1eHOrO JO MIpOABJICHHA MMpOHHHODHINU. 

UckyccTBeHHo BbI3bIBaeMad MMpOHHHODUMA Aep MO BCeM IIpH3HakaM CO%p 
OTBETCTBYeT MHMPOHHHOWUIMH, BOSHHKaIollel eCTeCTBEHHbIM MYTeM KaK pe3YJIb-f 
TaT BOSPaCTHBIX H3MeHeCHHM WH HapylWeHHH B OOMeHE BelllecTB MpH roosaHHn) 
pacrenul. Ha oOmHOocTh MexKAYy ABJICHHAMH WCKYCCTBEHHOH WM eCTeCTBeEHHOM) 
NHpOHHHOMWIMM YkKasblBaloT CJleLyIoulHe YCTaHOBJIeHHbIe HaMU [Ba BeCbMa}, 
BaKHbIX OOCTOATCIbBCTBA: 

1. Boscex ciyyaax Apa Cc eCTeCTBeEHHOH NMMPOHHHOMHIMeH JatoT JOBOJbHC) 
ueTKYIO HYKJIeaJibHy!0 peakuuio DembreHa Oe3 MpesBapHTebHOrO THApPOMM3ahi 
B 1 N HCl. 

2. Kak HCKYCCTBeHHO Mou yueHHble (Mocsle KHCMOTHOFO THLposu3a), TaK U eC: 
TeCTBEHHO BOSHHKaIOUIHe MMPOHHHOMHVIbHbIe Apa OTJMYAIOTCA BbICOKHM Cpol-) 
CTBOM K KHCJIOMY KpaCHTeJIIO — 3eJICHOMY IIPOUHOMY, ABJIAIOULeEMYCA, Kak H3-§ 
BECTHO, JOBOJIbHO cielupHyecKHM peaKTHBOM Ha CBOOoHBIe rucToHEt (1°,1%)# 

Bce 9TH (bakTbl aloT OCHOBaHHe CUHTATb, 4TO OCMAOIeHHe alcOopOMHH MeTH- 
JICHOBOrO 3eJIeEHOTO HW MIpOABJIEHHe NHPOHHHO*UIHH y KJIeTOUHOrO Apa Ka 
NO, BJIMAHHEM KHCJIOTHOTO FHAposH3a, Tak WH Ip H3MeHEHHU (PusHOMOrMYeCKOrCh 
COCTOAHHA TKaHel CBA3aHO C H3MeHeHHeM CocTosHHuA JIHK B agpe. Iocnequee,} 
TIO Hall€MY MHeHH10, CBOJHTCA, BO-IepBbIX, K JlenMOJIMMepH3allHH MOJIeKYJIby) 
JIHK; xBo-stopbix, K YacTHyuHOH XMMMYeCKOH Jerpawaluu, 3akJOUAatOleHcay 
B OTULEMJICHHH MYPMHOBBIX OCHOBaHHE M B OOpasOBaHHH allypMHOBOM KMCOTHI,» 
‘cnocoOHOH JlaBaTb peakuMio Pebrena 6e3 NpeqBapHTebHOrO PHApou3a; U,) 
HaKOHEell, B-TpeTbHX,— K ocylaOleHuio cBa3H JIHK c 6enKom B HYKsIeompoTen-f 
Wax, Yro OOHapyxKHBaeTCA B YCHJICHHH aCOpOlMN AApOM 3eeHOro Mpounorch 
3a CueT FHCTOHOB. i 

Onpewenenune coctoxHuun JHK B agape. M3yuenne ye} 
JIOBMH TMIpOABJICHHA MHpOHHHOUHH MO3BOIHIO HaM YCTaHOBHTb, 4TO Wisi 
ocma6JIeHHA aJCOpOWMH MeTHJIeEHOBOTO 3e1eHOTO HM MpOABeHHA NHpOHHHOdu | 
JHMM Ajipa pasHbIX TKaHeH TpeOyloT pa3JIMYHOH MpOMOMKUTeMbHOCTH BOSTelcT- I 
BUA Ha HHX YKa3aHHBbIX BbIIMe (PaKTOPOB, YTO CBHAeTEIbCTBYeT O pa3JIM4HOr} 
«<mpounHoctu» JLHK. Sto spseHve MbI NOJOKMIH B OCHOBY pa3pa6oTKH MeTORep 
oueHKu coctosHud JIHK B agpe. CymHocrh Merojfa 3aksiouaeTcs B CeyiouleM A 

MatepHall (uKCHpyercaA CMMpTOM, CNMpTO-xXOpodopMeHHOH cmecbio (3: 1G 
wu cmecbio Kapuya. Tocie bukcauun u o6e3BOxKUBAHUA OObEKT MpOBORUTCSE 
yepe3 CMMpTbl M KCMIO MIM XOpodopM uM 3aiMBaeTCA B Napadun. Cepuu me4 
MapapHHUpOBaHHbIX Cpe3soB Mepe OKPallMBaHHeM MeTHJICHOBbIM 3eICHbIM I) 
NMpOHMHOM OOpabarpiBaiorca | N HCl npn 20° B revenue pasmmunoro BpeMeHHe 
(or 5 MuH. Jo 2 vac.) C pa3sIMYHbIMH HHTepBasamu (5, 10, 20 mun.) B 3aBNCcHMO 
cru of oObekTa u Wenn onpira. Tlocne raqpomusa cpesbl cMouackuBatoTes BO} 
ow, okpawmeBariorcs 30 MMH. MCTHACHOBBIM 3eJICHIM — IMpOHHHOM no TpeBanyf 
Hw Uleppoxy (*°) uw noce o6e3B0xKUBAHHA 3aeJbIBaIOTCA B Oamb3aM. 

_ YBeHYCHHEM JWIMTENbHOCTH THApOIM3a OKpacKa sep MeHsAeTCA ER 
TaKOH MocmeqOBaTebHOCTH: 3eeHad — cCBeTMO-3eeHad (MHOr,a Oypo-3e i 
JieHaa) —uoseropat (uHOra KOpNwuHeBad) — ManMHOBad — Kpacuaad —|) 
opaHxKeBand — KesITat — cBeTso-2xKeTad. Iluponunopunua ycnopHo onpe}} 
HeNACTCH TO MOABJIEHHIO KpaCHOH OKpacKH. C NOABIeHHeM OpaHxKeBOl OKpacKth 
HauMHaerca paca CTpykTyp M erpayauna spa, urTo compoBoxkyaeres | 
ocmaOleHHeM HW UCUe3HOBCHHEM HYKJeabHOH peak. | 
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Han6oylee ycTOHYMBbIMH K J@HCTBHIO KUCJIOTbI OKa3asIUCb Apa KJeTOK B 
Hauabuble (a3sbl UX Audppepenwuaunu. JA NpoABJeHuA NMpoHMHO@uMA OHM 
TpeOylor He MeHee YacoBoro rupomusa. C BospacTOM KJIeTOK 2Ta YCTOMYHBOCTS 
HeYyKJIOHHO MajlaeT, 4YTO B pAe CYYaeB NPHBOAUT K MpOABJeHMIO ecTeCTBeHHO! 
nMpoHuHodusiuu. Hanpumep, y 15-qHeBHoro mpopocrka ropoxa 6.1MxKe K TOUKe 
pocta sAflpa NapeHxXHMbl JWId MposBseHHA NMpOHHHOdUIMH TpeOyioT 25 MuH. 
rufpouusa, B CepequHe creOa — 10 MHH., a B OCHOBAHHM ero OKpallIMBaloTCA 
TIMpOHHHOM Oe3 lpesBapHTebHOrO THApomH3a. OcobenHo peskKo cHwxKaeTcs 
YCTOHYHBOCTS AZep K KHCIOTe NOX BIMAHHEM ToMOLaHUA pacTrennit. 

Cpequ TKaHelH HanOoslee ycTouupbl K KUCHOTe Apa cocysooOpa3syouux 
KJIeTOK, JepMaToreHa HM MpoKkaMOnasbHOu cucrempl. Ilo BaAMvAHMeM romoO,aHnA 
AMATeIbHOCTh FHAPOIN3a, HEOOXOUMAaA WI TpOABJICHUA MMpOHHHOHMH, 3,ecb 

Take CoKpatlaetca. Ofhako ecrecTBeHHasdl IMpOHHHOUHA Y HUX NpOABIAeTCH 
-TOJIbKO IPH CHJIbHOM HCTOULeHHM pacTeHua, HallpumMep mpw 10—15-qHeBHoM mpe- 
©bIBAHHM MpOpocrKoB KYKYpy3bl MH ropoxa Ha Bose Moce YaseHusd 2HocMepma 
KW ceMaAoueH. 

| TlospieHve MHpOHHHO@UJIbHbIX AJep B MeplicTeMax, MpOKaMOMa/bHbIX CH- 
-eremax M cocyfooOpasyiouluxX KJIeTKaX COMpoBoxaeTcA mpekpaulenvem MH - 
-TO3OB MH YrHeTeEHHeM pa3BHTHA COOTBETCTBYIOWLHX THCTOMOPHYCCKUX BICMCHTOB. 
| M310%KeHHbIM MaTepHadl MO3BO/AeT 3aK IOUT, YTO cocTtosHHe JIHK B azpe, 
OlleHUBaeMoe TIO XapakTepy afcopOWHu MeTHJIeHOBOrO 3esIeHOTO HW NMpOHHHa, 
‘3aBHCHT OT IIPpHpObl TKaHel U PYHKWMOHAbHOrO COCTOAHHA, YCIOBUA MMTAHHA 
‘OpraHv3Ma MW BOspacta KleTOK. BbicoKONOJIMMepHasd HW MpOuHO CBA3aHHaA C Oes- 
kom J[HK cpolicrBenHa AQpaM KuJleTOK B tpa3y UX WuddpepeHiMalluu uv TKaHAM 
-€ pe3KO BBbIpaxKeHHBIMH TpoleccaMH HOBOOOpas0BaHHA CHelHasIM3HpOBaHHbIXx 
-MOpq@oulorMyecKHX CTPYKTYp. 

OnncaHHbll BbILIe MeTOA MoAxowa kK H3yyeHHIO coctrosHHA JIHK no3sBomser 
“BBIABJIATh Pa3HOKAUeCTBeEHHOCTh Aep B Mpefseswax OMHOPOAHbIX TKaHel MW JaxKe 
B lipeeitax KseTKM B Mporlecce ee JeseHua. OH MoOxKeT ObITh HCNOIb30BaH WIA 
-OICHKH BO3PaCTHBIX WH (PYHKWMOHA/IbHbIX W3MeHeHUI B KsleTKaX MpH pelwenHun 
pane BONpOcOB WHTOXHMHH HM WHTOPU3HOJIOrHH. 

| VuctrutyTt 6noornu Tloctynuao 
BawkupeKoro dusmuana Akagemun Hayk CCCP 29 XII 1957 


WHTHMPOBAHHAH JIMTEPATYPA 


1P.T.PocxKkunu, Muxpocxonnueckaa Texuuka, 1951. ? JI. [ au x, Meroquxa ructo- 
uw wutoxumuu, WJI, 1950. * 9. lupe, Tuctoxumua, WJ, 1956. *B.T. Konapes, 
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man, J. Biophys. and Biochem. Cytol., 1, Ne 1, 17 (1955). 
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HHTOJAOCHA 


ll. B. MAKAPOB 


JAMHAMUKA MOJIMCAXAPHAOB B XOME TAMETOLEHESA, 
ONJIOMOTBOPEHHA UW JIPOBJIEHHA SMW PARASCARIS EQUORUM 


([1pedcmaeaeno axademuxom E. H. IHaeaoeckum 10 II 1958) 


Bompoc 0 JOKasIv3aHH B KJleTKe MOMCaxXapHOB B NocueqHue Ob MpH- 
BuleKaeT BHHMaHHe MHOrux MccueqoBaTeleu, PacnpeweieHwe 2THX CoeqHHeEHHH 
ObIIO H3YYeCHO B HOPMAJIbHbIX H SKCIEPHMCHTAJIbDHbIX YCJIOBHAX, B 3/I0KadeCTBeH~ 
HbIX OMYXOJIAX, a TAK2%KE B HKEHCKHX HW MYXKCKHX MOVIOBIX KJIeETKAX HM pasBUBaloO- 
IWUXCA Alitax pAa OObeKTOB (MopcKoH ex (*,”), UNKON (*) u Ap.). Tako Kmac- 
CH¥UeCKHH OOBEKT, KaK JIOWaMHad ackapWja, HaCKOJIbKO MHe H3BeCTHO, B 3TOM 
OTHOWeHHH He NMosBepraca uccwefoBanutw. Lleibio HacTosmeH padoTh UF 
ABUMOCb — 3aNOJIHHTb 2TOT Mpobel. | 

Matepuad HW Me€TOUK a. OODEKTOM HCCIeROBAHHA CILMI AWY- 
HUKH, AMMeBOLbI M MaTKH, a Tak»>ke CeMeHHHKH Parascaris equorum univalensk 
u bivalens. Jlia nomyueHuA ApoOsmMxcaA AHI KOHUEBbIC OTCIbI MaTKH BBI-§ 
JlepxKHBaINCh Ha YBJIaxKHeHHOH (PUJIbTPOBaJIbHOH OyMare B YauiKax Ilerpu npu 
32° B TeYeHHe pa3IMUHbIX CpOKOB (°). | 

Matepuas cbukcupoBasica CMecimMu Kapuyya, By2Ha, HaBawuHa Hu CHMpTOMiy 
C @opMaJIMHOM, 3aJlMBaJICA Yepes XOpodopM B Mapadun. Cpesbl TOM HHOH 
B 15—18 p o6pabaTpiBanuch no UWla6agaury — Xoukucy (°,°) (mepiiogqucras Kuc- 
sora 10 MuH., MporouHas Boga 5 MuH., cnoulackuBanue H,O u n HCl, peaxTus 
UWludpa 15 Mun., cepHucTHIe BOLI, IpOTOUHAA Boa, 3akmOUeHHe B KaHaCKHHp 
6asIb3aM). 

J\is cyxKeHHA O XapakTepe HaOOMaeMOH OKpacKH CTaBHJIOCb TpH KOHT- 
pos: 1) nomMeujeHHe mpenapaToB B peakTuB Llndda 6e3 npeaBapHTembHOrO 
BOSeHCTBHA TMepHosaTomM, 2) mpoBegxenne peakuun L[la6anauia — Xouxuca 
mocue O6paOoTKu cpe30B NTHaIHHOM pu 37° B TeyeHue 45—60 mun. u 3) 3a- 
MeHa NITHaJIMHa, Np TeX Ke YCOBHAX, THCTHJIMpOBaHHOH BOZOK. Jina my4-| 
IWeH OpWeHTalHH B CTaMMAX pasBUTHA YaCTb MpelapaTOB MOAKpaliMBasacb Me-\p 
THJIOBbIM 3@JICHbIM, BbIABJIABLUMM siepHblii MaTepvas. [naBHbim cbuKcaTopoM, 
Ha KOTOPOM OCHOBaHbI NIPHBOJMMbIe HHXKe JaHHble, ClyKWa cMecb Kapnya. 
IIpu duxcayun no Hapaumuy u Bysuy na6smoxanoch ocma6menHe MHTeHCHB-f 
HOCTH peakIMH, a Nocule CMecH CIMpTa C (POpMasIHHOM, KOFa HMea MeCTO HCKUIIO- | 
YHTCIbHO APKad OKpaCKa, MpOMCXOAMMO 3ameTHOe AuippysHoe okKpaliMBaHue} 
IMTOMIAa3Mbl BHE PaHOHOB pacnoOXKeHHA NoOMMCaXapUAOB. 

TameTorenes. Mosofple oomuTbl He coxep»xKaT Momucaxapuyos. Ilo-i] 
cHeqHHe OOHapyxXMBaIOTCA JIMUIb Mocwe Toro, Kak 9TH KeTKH mmpHoOpery1 
IIpH3MaTHyecKyI0 (POpMY, paciosarasch NO payuycaM BoKpyr paxuca. Ilepspie| 
BKJIOYUCHHA NMOJIMCaXapHAOB MOABAAIOTCA B HabAepHOH U NokbAepHo 06+) 
JlacTAxX. OHH HMetor PopMy yellyeK uM THKeM, pacnomaratomuluxca No Mepudepurys 
OecIIBETHBIX BaKYOJIeH, HMpeACTAaBIAIOT, BEPOATHO, MpOAyKT ocaxenua Nom 
caxapH0B No BAMAHMeM (uKcaTopos. B paxuce B 3TOT MepHok momucat 
XapHAOB OOHapy2KHTb He yaeTCA, B TO BpeMA KaK B TKaHH CTeHKM aMd# 
HHKa 9TH BeleCTBA MMCIOTCH B OOJIbINeM KONMYeCTBe, pacomarasdch 3yecr) 
B BHC MeIKUX 3epeH pan. Ilo-Bugumomy, nowMcaxapubl NocTrynaior B OOUK 
Tbl H€ C alMKaJIbHOrO, a C Oa3abHOrO MourHOCa. 
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.4, Parascaris equorum. Muxpodoto c mpenapaTos, dukcupoBaHHbix no Kapyya u oOpaooTaHHbix Ha MomHca- 
ipl mo [la6agauy—Xoukucy. OoOonoukH anu He BUAHEI. J u 2—06,. 20, oK. 10; 3—/0—0O. 90, oK. 10. J—MmonomDle 
ITbi; MOJHCaxXapHAbl PacnOMOKeHbI B HabALEPHOH H NOAbAReEpHOH OONacTH; 2—OOWUTHI, NepenowHeHHbI NOMH- 
ipHaMu, Mepex OTReNeHHeEM OT paxHca; S—OOWUHT Nepex ONMOAOTBOPeHHeEM; BbICOKOe COMep2xXaHHe NoMMcaxapH- 
4—stiuo Mocme MPOHHKHOBeHHA B HEFO CHePMHA, MOUTH MoMHoe HCUVeSHOBeHHE NOMMCaXapH OB, 5—alillo c WeHT- 
HO JIEHKAUIUM CNEpMHEM; OVeHb ClaOyIo peakWulO Ha NMomHCaxapHb! WaeT 30Ha PacMoJIomKeHHA CHepMHA UH Bepe- 
)MepBOrO AeJIEHHA CO3peBaHHA; 6—aAiilO B KOHUE BTOPOrO AesIeHuA CospeBaHHA, Nepe oOpasoBanneM npouyKuey- 
HaKOMVJIeHHe NOMMCAXapHAOB B NepHdepHuecKoli 30He; 7—3HroTa C HHTepasHbIMH NPOHyKWeycamMu; NoMHcaxapH Dbl 
IpeesIAIOTCA PAaBHOMePHO B WuTonMMasmMe; S—MeTadasa MepBoro ApoOseHHA; Ccepbl WEHTPOCOM GeAHbI NosMMCaxapH- 
1; 9—cTamua 2 OnacTOMepoB; B HTOMNMNasMe MHOrO fowHCaxapHfoB; /0—cTafquA 4 OacTOMepoB; O4eHb BbICOKOE 
cOmepwKaHue NomucaxapHoB 


Ilo Mepe pocra oomMToB cojepxaHve NosMCaxXapHOB B HUX HapacraerT 
(puc. 1, /). Pasmepst BkMouenuii yBemuuMBaloTca, OHM HauMHalor pacmpo- 
C€TpaHATbCA Mo BceH WuTOMMAsMe. B BHIPOCLUIMX OOWMTaXx, Nepex ocBoboxKJeHueM 
MX OT paxuca M MOCTYMJeHHeM B AWeBON, NONHCaXapHAbI 3allOJIHAIOT BCe TeNO 
KJIETKM, OCTABJIAA CBOOORHbIMM MeCTa pacMOuOKeHuA Apa U OeMKOBBIX BKJIIO- 
yen (puc. |, 2). B 9To BpeMA MomMCaxXapHAb! MpescTaBseHbI MaCcCHBHBIMH, 
COCIMHAIOUIMMUCH MexKLY COOOH THxKaMH, KPYNHbIMM WM Me@KMMM TviblOKaMH. 

B OKpyTvIbIX POTOBbIX K OMIOJOTBOPeHHIO OOWNTaX, KOTOpble WexKaT B Ali- 
IeBodax, COJEPARUTCA OOMbUIOe KOMNUECTBO TOMMCaxXapHAOB, MepenosHsAIOUUX 
wuTonmasmy (puc. |, 3). 

Peskyl0 peakIlMio JaeT HW TKaHb CTCHKH AHUHMKa, TIpHueM 3yecb Ha OOIeEM 
Auddy3Hom doue pachoularawrcaA pAyaMu Mewkue 3epHa. B KOHMeBbIX OTMeNaXx 
AMUHMKa, Tle Jexkar HavOosee KPYMHbIe OOWMThI, 3€pHa OTCYTCTBYIOT WIN 
MMeIOTCA B HeOO/bIOM KomHecTBe. Iloce OOpa6oTKH NTHaIHHOM, Ip KOTOpOM 
PacTBOPAIOTCA MOMHOCTHIO MOHCaXapHbl B OOWMTAX, 3CPHBIIIKH Takxke ucye- 
3aioT, MuddysHaxt we OKpacka coxpausercsa. Ilpu mpoBexennu peaKiun Ge3 
BOSeCHCTBUA MepHOJatTa TKaHb CTEHKH AMYHMKa ocTaeTcA OeciBeTHOH. Ha 3ToM 
OCHOBAHHH MOXKHO MpeANOOx*KUTb, YTO Aupipy3sHad okpacKa B WaHHOM cuyyae 
-OOyCJIOBIeHa HaJIMYHeM MYyKONONNCaXapHoB. 
| IIpu usyyeHHuH Ce€MeHHHKOB HM B ClepMaTOrOHHAX, HH B CiepMarolurax, 
HH B CliepMaTHax He yalocb OOHapyxKUTb MpucyTcTBue Nosucaxapugos. Ilo 
STOMY IIpH3HaKY HCCJIeCqOBAaHHbIM OOBeKT OTMMUAeTCA OT CIePMMOFeHHbIX KJIe- 
TOK JIPyrHX %KHBOTHBIX, HaNpHMep MJI€KONMMTAaIOMIUX, Y KOTOPbIX COOTBETCTBYIO- 
MyIo peakHio JlaeT aKPOCOMHbIM annapatT. CibopMupoBaHHble cnepMHH B O- 
MOBLIX WYTAX CAMKU Tak?Ke JIMIWeHbI NoMcaxapH os. 

OnnaonoTtBopedne. B xoxe onsogoTBopenua HaOmOMaloTCA CyilecT- 
BeHHbI€e H3MCHeCHHA KOMYeCTBA NOWMcCaxapHyoB. IIpH stom y pa3HbIx ocobeli 
XOTA H HaOsOMalOTCA JOBOJIbHO 3HAYMTEIbHbIC BapHallMH, OOmlee HalpaBseHHe 
Mpolecca OJHOTHNHO, MW BbIpaxKeHO OHO BCera BIOMHE OTYETJIMBO. 

Ilocme NpOHHKHOBeHHA B AHO ChepMusA COJepxaHHe NOMCaxXapHyoB cTpe- 
MUTeJIbHO yObIBaeT, H OObIMHO COXpaHAIOTCA JIMWb HEMHOFOUMCJICHHbIe TIblOKU 
HM TAK, pacnosowKeHHble 6e3 onpeseseHHOH OpHeHtTauuu (puc. |, 4). 

Tloce Toro Kak CNepMHH 3aliMeT MWeHTpadbHOe NoOweHHe B Ae (pic. 
1, 5), 30Ha BoKpyr Hero JaeT LupdpysHylo pOSoByt0 OKPacky, HU JIMIWb OTIeIbHbIC 
PIbIOKH B 9TOK OOMACTH KpacsATca Ooulee HHTeHCHBHO. B curype nepsoro Jeue- 
HUA CO3peBaHHA Alia HHOra TakxKe OOHAPyAUBaeTCA HAJIME NOMMCaXapHos, 
Kak IIpaBHJIO, pacnoJlara1ouluXxCcA B BUJle TOHKUX TAKE M NaJIOUKOBUHBIX CTP YK- 
Typ NapameswbHO HATAM BepeTeHa. OgHakO JOBOJIbHO YaCTO TAKOM MOKaIH3a- 
WWM WOMMCaxXapHOB BbIABHTb He yaeTcsA, H BepeTeHO Mocule OOpa6oTKu no Ia- 
Oanauy — XouxKucy octaetca GecuBeTHEM. Ilocse 3anepwieHuaA BTOpOro AeseHHA 
CO3peBaHHA MU Hatiasla OOpas0BaHHA MpOHYKJeyCOB B AHIe BHOBb MOABMAIOTCHA 
NOMMCaxapufbl, MpHuemM mpolecc HayHHaeTcA C NepHdepun, Tle 3TH COeAMHEHHA 
OOpasyIOT MaCCHBHOe KOJIbIlO C HepOBHbIM BHYTPeHHHM Kpaem (puc. |, 6). B 
3uroTe co ccbOpMHpoBaHHbIMH IpOHyKJeycaMH, Kak MpaBHJlo, COsepxUTCHA Jo- 
BOJIbHO MHOFO MO/IMCaxXapHOB, pacmpeyesieHHbIX — B Bue TvibIOOK HB Dudipys- 
HOM dopmMe — 6ovlee WIM MeHee paBHOMepHO To WHTOMIAa3sMe (puc. |, 7). 

CieopaTesbHO, B XOe€ OMJIOLOTBOPeHHA MpPOHCXOJMT MCYesHOBeHHe M0- 
JMCaXapHOB, KOTOPbIe, BEpOATHO, 3aTPaUMBaIOTCA, KaK COeAMHeHUA, OoraThle 
aHeprveli, TIA OCYILeCTBIICHHA TOM CO%KHOH uM rayOoKOH MepecTpouKu, Cco- 
Mpoporxklawilelici BbIpasoTKOn pAa BKNOVeHHH (2KeJITKA, JIMMUOB), KoTOpaa 
NpOMCXOAMT B OMMOLOTBOpeHHOM sie acKapHsHl (’). Tlocae okoHYaHUA 3TUX 
MpolleccoB NosMcaxXapHAbl BHOBb HakalWiMBaloTca B suroTe. McrouHukoM 3Toro 
CHHTe3a, MO-BHAMMOMY, CJIy2xKaT JIMMMbI, KOTOpble OOpasyioTcA B 30He, OKpy- 
*KaromleH cnepMul, a 3aTeM, K MOMeHTY POPMUPOBaHUA MpOHyKJeycoB, pacripe- 
lensrorca WuddbysHo mo wuTorsmasme (‘). 

Takum o6pa30M, 3urota B MHTepdase COJep2KUT WOBOMBHO MHOrO Hosuca- 
XapuOB, pacmpeseseHHbIX paBHOMepHO moO wWuToNMasmMe. B mponyKseycax 
MOWHCaxapHfoB OOHAPyXUTb He yasocb. 
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JLpo6Omenvue. B pannel mpodase nepporo ApoOeHuA KaKUX-JIMOO 3a- 
KOHOMeEPHBIX H3MeHeHH MosmMCaxapHfoB He HaOwOJaeTca. B nosquel mpodase- 
WiMeeT MeCTO yBesIMUeHHe COJepsKaHHA NOMMCaxXapHAOB, AOCTHralollee MaKCH- 
MyMa B Metadase (puc. 1, 8). B sTor nepHox ycusmuBaetca Judpy3sHad OKpacka. 
uuTOnasmEl. Kakoro-sid60 HaKOIWIeHHA MOIMCaXapHAOB B BepeTeHe HJIH B WeHT- 
pocoMe, Kak 93TO ONMCaHO AWA ApoOnuLMXCH AMM MopcKoro exka (') M WuKvONa. 
(*), y ackapHabl He mpoucxoguT. Bosee Toro, ctbepbl WeHTpOCOM BBbICTyNa‘woT 
B BHe Ooslee CBETJIbIX YYaCTKOB Ha (POHE HHTEHCHBHO OKpalleHHOM WATOMMAa3Mbl. 
B KaxkJOM u3 BYX OacTOMepoB COsepxKaHHe NOMMCaXapHAOB OCTaeTCA BbICO- 
KuM (puc. 1, 9). B xoge nocwexyoulnx ApoOmenHu OHO NpoOkoJKaeT HapacTaTb- 
(puc. 1, /0), 3axoHoMepHbIX pa3JIM4YHH B KOJIMUeCTBE NOMMCaXapH OB B pasHbIx 
OulacTOMepax He Ha6sojaeTca. Bompoc 0 HHaMHKe MOJIMCaxapuyoB B Mporecce 
racTpYAAWHM W MOCMeAYIONIMX 9TANOB PasBHTHA aCKapHAbI [OJKeH MOCMYAKUTb. 
MpeMeTOM JjaJIbHeHIUMX HCCwIeqOBaHHH. 


JlenunrpaycKui Ioctynusio 
CaHHTapHO-rurHeHHYeCKHH MeAHUMHCKAM WHCTHTYT 8 II 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1L.Monné, D.B.Slautterback, Exp. Cell Res, 1,3, 477 (1950). * Se 
mers, Exp. Cell. Res., 12, 1, 145 (1957). *% H.Stich, Chromosoma, 6, 3, 199 (1954). 
4*EoFauréFremi et, Arch: d@anat. micr,, 15, 485:(1913).) * A. Wig Mia Ga pace 
M3s. AH CCCP, cep. 6uon., 6, 745 (1947). ® R. D. Hotchkiss, Arch. Biochem., 16, 
131 (1948). * TI. B. Maxapos, H3s. AH CCCP, cep. 6non., 1, 46 (1953). 
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Jlokxann AKkayqemun nayx CCCP 
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IKOMOVCH 
P. M. MABJIOBCKAA 


O BbDKHBAEMOCTH JIMAUHHOK XAMCbI B CEBEPO-3ANAJHOM 
YACTH UW B HEKOTOPbIX APYTMX PAMOHAX YEPHOFO MOPS 
B 1954—1955 rr. B 3ABHCHMOCTH OT KOPMOBbIX YCJIOBHK 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoeckum 6 II 1958) 


J\o HacTosuero BpeMeHH BOTIpoc O cdakTopax, OOYCMOBNBAIOILUX Koe6a- 
HH UHCJICHHOCTH OCHOBHBIX MIpOMBICJIOBLIX pbIO UepHoro Mops, ocTaeTCA Mauio. 
‘M3yYeHHbIM. YCTaHOBJIeHO, YTO OHOH M3 OCHOBHEIX NPHYHH, ONpeles AOWHX 
KoeOaHve YMCJIEHHOCTH YepHOMOpcKOH xamcbl (Engraulis encrasicholus Z.), 
ABJIACTCA BbIKHBaACMOCTh €€ Ha PaHHHX 9TallaX pa3BHTHA, WH OCOOCHHO BBIXKH- 
BaeMOCTb JIMUHHOK Ha MepBOM 92Talle akTHBHOTO NHTAaHHA (7). 

B urone — aprycte 1954—1955 r. ObiiM mpoBeeHbI HcCIeqOBaHUA MO u3y- 
-YeHHIO IMTAHHA JIMYMHOK HW MOOWM XaMCbI B CeBepO-3allaHOM YaCTH HU B HEKOTO-- 


Ta6Oauna 1 


VIeTeHCHBHOCTb MMTaHHA JIMYMHOK Xamcbl (4—10 mm) B UepHom mope 


| II]MO0THOCTbh KOPMOBbIX OObEKTOB 
| JIHUHHOK, 3K3/M* Muratouue- Hngexc 
Pahou Bpema SS ie eee ea od eee 
JIOB cepbio; Lake nn us ete aeee % JHUHHOK 
Ne 38 
Cepepo-3anaqubiit WIT 1954 3 6500 44 48 
(2000—14 000) 
VII Io ome 4800 2000 26 27 
(200-14 000*) | (30—3500) 
Meranom AVA oe Yeas 8824 4296 65 37 
Tyance — Batymu VI 1955 r. 8312 74 76 


* B patione Esnatopuu 28 000 9x3/M°, 


pbIX Apyrux palionax UepHoro Mops NyTeM aHaJ3a MMUEBapHTeJIbHbIX Tpak- 
TOB C OJHOBPeMCHHbIM OMpeeJICHHEM KOJINYeCTBA KOPMOBBIX OOBEKTOB B KYOO- 
MeTpe BOJbI B palionax cOopa. Bcero 6bli0 mpoaHamHsupoBaHo 936 KuuIedHH-- 
KOB JIMYMHOK HM MOIOAM xamcbI B 1954 r. n 1010—B 1955 r. 

CocraB NHULM JMUMHOK XaMCbI Obl usyyeH HamMM paHee (?). JIMUNHKH pa3- 
Mepamu oT 4 Jo 10 MM mMTaIOTCH MeJIKHMH, MaJIONOJBH2KHBIMH GOpMaMH 300~ 
miaHkToua. KayecrBeHublii cocTaB MMU 3TOM rpynnb! JMYMHOK HeOoraTHIi u U3 
roa B Toy, ocTaeTCA HeH3MeHHBIM. 

J|if XapaKTepHCTHKH KOPMOBBbIX YCJIOBHH MbI MOJIb30BaJIMCb JaHHbIMH 0. 
YHCJICHHOCTH B KYOOMeTpPe BOJbI TEX KOPMOBbIX OOBEKTOB, KOTOPbIMH MMTAIOTCA: 
JIMUMHKH Ha JaHHoMm 9sTane pasBuTus. I]oTHocTb KOPpMOBbIX OpraHH3MOB JMIs. 
JIMUMHOK pasMepamu 4—10 MM B ceBepo-3anazHolk uactu Uepnoro Mops B 1954 r. 
Oblia Oombwue, vem B 1955 r. CooTBeTCTBeHHO HM MOKasaTeJIM WHTCHCMBHOCTH: 
MUTaHHs JIMUMHOK B 1954 r. OKa3aHCb BbIWe (Tabn. 1). 


415, 


B 1954 r. B cepepo-3anaqHow uactH UepHoro Mops KOpMOBbIe OpraHH3Mbl JIM- 
4HHOK XAMCbl pacmpeleisiuch Oomee paBHoMepHo, yem B 1950 r. (puc. 1). 
Paiion, mpocrupatouluiica or ycrba JlyHaa Jo Mbica TapxankyT, Obl HaMOoulee 
6oraT KOPMOM Ha BCeH aKBaTO- 
puu ceBepo-3anaqHouw yactu Uep- 
Horo Mops. KopMopbix dopM, 
KOTOPBIMH MMTalorcd JIMYMHKH pa3- 
MepamMu oT 4 jo 10 MM, 3/ecb 
HaCuMTHIBaOCcb oT 5 Fo 14 ThIc. 
3k3/m® (puc. 1). Hato xe akBa- 
TOPHH B OCHOBHOM HaXOjJ(MJIMCb 
JIMUMHKH XaMcbl (puc. 2). 

Iln0THOCTh KOPMOBBIX OObeK- 
TOB WM MWHTCHCHBHOCTb MHTaHHA 
X@MCbI TeCHO CBA3aHbI (puc. 3). 
C yBeJIMYeHHeM YHCJICHHOCTH KOp- 
MOBBIX (OpM B IJIaHKTOHE BO3- 
Puc. 1. Pacnpeyemenue opraHi3MOB, KOPMHbIX JIA pacTaeT MW HHTCHCHBHOCThb IIMTaHHA 
JIMYHHOK Xamcbl 4—10 MM, B CeBepo-3anaqHol YacCTH §=6 J MUMHOK XAMCbI. HanObomee HHTeH- 


Uepuoro Mops B wiome 1955 r Becmoe 1O—OmM1< 
< 2,000, 2 — or 3000 go 4000, 3—or 5000 x0 Geeks TETAS ek ae 
9000, 4 — or 10000 go 14000, 5 — 28000 9K3/m3 9541. B CeBepo-3anaqHOH 4acTH 


YepHoro Mops OblIO Mp MWIOTHO- 


CTH KOpMOoBBIX oOObeKTOB 14 Tic. 9K3/mM? (ctranyua Ne 1181). IlpumepHo | 


Taka %Ke WHTCHCHBHOCTb MMTaHHA JIMYMHOK Oblla B 1950 Yr. (cTaHlua 


Ne 1892) mpu nuioTHoctu KopMa 12 TxIc. 9k3/M°. IIpH yBenH4ueHuM MOTHOCTH — 


mo 28 Tc. 9K3/mM? (cranuua Ne 1385) noKkasaTenH WHTCHCHBHOCTH MMTaHHA 
JIMUHHOK OCTaBaJIMCb TAKMMH xe, KaK HW MpH 10—14 Toc. 9K3/m%. [pu uncaen- 


Puc. 2. Pacmpeyemenne IM4MHOK XaMcbI B CeBepo-3anaqHol uactu UepHoro Mops B utone 

1954 uw 1955 rr. a—7—13 VII 1954 r, 6 —9—30 VII 1955 r. 1 —<100, 2 — or 

101 go 500, 3 — or 501 no 1000, 4 — or 1001 no 5000, 5 — or 5001 yo 10000 9x3., 
6 — ne oOnapyxxeHo 


HOCTH KOPMOBbIX (popM MeHee 5—6 Tpic. 9K3/M? HHTCHCHBHOCTH NHTaHHA pe3ko 
CHMKaacb, a IPH YACIe OPraHH3MOB MeHee THICAUH Ha | M® HUMHKH OKa3aJIHCb 
€ WyCTbIMH KHWeuHHKaMH. IInoTHocTb KopMa B 10—14 Toic. 9K3/m?® saBnaerca 
ONTHMAIbHOH, Mp KOTOpOH KOPMOBbIe YCJIOBUA CMOCOOCTBYIOT BbIKHBAHHIO 
JIMYMHOK Ha IlepBOM 9Talle AKTHBHOFO NUTAHHA, KOPa YYBCTBUTEIbHOCTb K He- 
jloctaTtky KOpMa y HHX HawOoslee BbIPaxkena. 

B mione 1955 r. B cepepo-3anaqHol uacTH UepHoro Mops JIMUMHKH XaMCbl 
MHTCHCHBHO TIMTaIHCb (puc. 1) TOMbKO Ha HeOOMbIIOH AKBATOpHU 9TOTO paiona, 


rye MMOTHOCTh KOpMa cocTaBana 10—14 Tec. 9k3/m®. Ha Oombmei akBaropun 


STOrO palOHa C MCHbINeH YHMCJICHHOCTbIO KOPMOBLIX OPraHH3MOB JMYMHKH XaMCbl 
rojojamn. BeweycTBue rowloqaHuA TeMM MpupallleHuA BeCa JHYWHOK XaMCbI 
Ha MlepBoM 9Tale nuTaHusA B 1955 r. Obit HuxKe, Yem B 1953—1954 rr. 

I]n0xue KopMosbie ycloBusa B mone 1955 r. B ceBepo-sanaqHolt uacru Uep- 
HOTO Mops To CpaBHeHuioc 1954 r. oO6ycnOBMIM HU3KY10 HHTCHCHBHOCTb NuTAaHHA 
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y JIMYMHOK CTaplero Bospacta (10—25 mm). B 1954 r. nnratouyuxca M4MHOK 
TOH rpynnb! Opwio 59%, CO CpeMHAM HHJeKCOM HanowHeHuA KMIUeUHHKOB 138, 


B 1955 r. Ip TakOM 2Ke MpHMepHO KOMIMUECTBE NHTAIOMIAXCA AMUMHOK| (63%) 
peqHHH WHJeKC cocTaBHsI TOMbKO 57. 
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Puc. 3. WnrexcuBuocTb NHTaHHs JIMUMHOK xaMcpl (4—10 MM) B 3aBH- 

CHMOCTH OT MJIOTHOCTH KOPMOBbIX OObeEKTOB B HIOMe 1954—1955 rr. 

B cepepo-sanayHonw uactd Uepnoro mops. Jlop cerbio Jbxequ, ra3 
Ne 61. a — 7—13 VII 1954 r., 6 — 21—27 VII 1955 r. 


Hu3kad HHTCHCHBHOCTb IHTaHHA MOJIOH XaMCbI BCIENCTBHe HeOarompuArT- 
HbIX KOPMOBBIX yCJIOBHHM B ulojle — aprycre 1955 r. B ceBepo-3anaqHow uacTH 
‘Uepporo Mops ABuuaCb MpHYHHOH 3aMeIeHHOFO TeMMa pocTa HM MOHH2KeHHOH 
BbIxKHBaCMOCTH e€€ B 9TOM Tojy. 

CileqOBaTeJIbHO, CeBepo-3alayqHaa uacTb UepHoro mopa setom 1956 r., 
B UPpOTHBONOJOXKHOCTS peblqyuuM rogam (1948—1954 rr.), mo KopMoBbIM 
YCJIOBHAM He ABJIANaCb paHOHOM MaCCOBOrO BEIKOPMa JIMYMHOK HM MOJIOAM XaM- 
Cbl, B TO BP€MA Kak B paHoue Kppbima uM B BocTouHOH yactH UepHoro Mops Kop- 
MOBbIe yCIOBHA B 1955 r. B MepHos MaccoBOro BbIKJeBa JIMYMHOK WM Harysla MO- 
JOH ObIH 3HAUHTeIbHO JIYUIe, YEM B CeBepO-3alaqHOH “YaCTH; Ha 9TO YKa3bI- 
BaioT Ooylee BbICOKHe NOKasaTeJIM WMHTCHCHBHOCTH MoTpeOseHHA MMU JH4HH- 
KaMM UW MovIO{biIo (TaO. 1), a TakxKe UX pacipeyeseHne B YKa3aHHbIX palonax. 

IIpopeyeHHblt yueT MOIOAM XaMcbI’B aBrycTe 1955 r. NoKa3aJl, YTO OHA pac- 
Mpeyesasiacb NO BceH akBaTopuH Uepxoro Mops. OHakO B BOCTOUHOM YacTH 
MOpA MOJIOIM HaOuwJiOaslocb 3Ha4HTeJIbHO OouIbie, YeEM B 3alaqHoH. Cpequuit 
YOB MOJIO{M XaMcbI 3a 30-MHHYTHOe TpaJIeHHe MaJIbKOBbIM TelarwuecKuM Tpa- 
JIOM TIO BCeH BOCTOUHOK uacTH UepHoro mops B 1954 u B 1955 rr. BbIpamxasca 
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61u3koH BemuuMHoH: B 1954 r. 1600, aB 1955 r. 1425 ceroneToK Ha OfHO Tpa- 
wleHHe. 

Takum 06pa30M, HalliH HaOIOLCHHA NOSBOIAIOT CleaTb CleLYOWA BbIBOL. 
B rofbl ¢ HeGarOmpHATHBIMH THApOMeTeoposOrH4eCKHMH YCJIOBHAMH pa3BH-| 
TH€ KOPMOBOTO 300IJIaHKTOHAa 3aa3QblBaeT WH MpHXOMMTCA Ha aBrycT. B 9TH| 
FOI MpOHCXOMUT HeCOBNayeHHe MaKCHMyMa pa3BHTHA KOPMOBOTO 300IVIaHK-| 
TOHa C MACCOBBIM BbIKJICBOM JIMUHHOK, B pe3yJIbTaTe Yero HaOsmOfaeTcA Oombuiad} 
ux ruOemb. IIpumepom Takux set aBsasioTca 1949, 1952, 1955 rr., Korfa He-| 
CMOTpA Ha 3HAUTeIbHYIO YMCMCHHOCTh HepecToBoro CcTala H OovIbuloe KOJIH-) 
YeCTBO BbIMeTAHHOM HKPbIl, YpOKAHHOCTh MOJIOZM OKa3aslacb HH3KOH. 


A30BCKO-4epHOMOPCKHH + Hay4HO-HCCIeMOBaTeJIbCKHH Ilocrynusio 
MHCTHTYT MOpcKoro pbiOHOro xo3AalicTBa H oKeaHorpadun 19 VII 1956 


WHTHPOBAHHAS JIMTEPATYPA 
1p, M. Ilapaospcekaa, Tp. ASYEPHHMPO, s. 16 (1955). 
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Jloxnage Akanemun nayr CCCP 
1958. Tom 120, N 2 


PHAUPOBHOJOLHA 


A. B. MOHAKOB 


JKM3HEHHbIN WMKJI MESOCYCLOPS LEUCKARTI CLAUS. 
. (COPEPODA, CYCLOPOIDA) 


(ITpedcmaeaeno axademuxom H. H. Il maavzaysenom 7 II 1958) 


Mesocyclops leuckarti — mwupoko pacmpocrpanenuplli Bu, HacensmOnINii 
raMble pasHooOpasuble BoJoembl. B PriIOHHCKOM BOAOXpaHHJIMUe, KaK HM BO MHO- 
"AX Apyrux Bofoemax CpeHel MOJIOCbI, OH ABJIH€TCA OJHHM H3 OCHOBHbIX KOM- 
OHeHTOB MearMyecKoro MiaHkTOHAa. Mesocyclops leuckarti nocBameHo HeMasio 
iCCJIeQOBaHHH, OCOOeHHO B 3apyOexKHOH sIMTepaType; H3 paOor Mo 9KONOrHH 
pTOTO Bua HavOoulee UHTepecHb! cTaTbH (°, *, ’). OnHaKo paGoT, cosepKalllux 
»KCIICPHMeCHTaJIbHbIe JaHHble NO pasBHTHIO HW 2%XM3HeEHHOMY WAKsy M. leuckarti, 
-amM HeusBecTHO. Ilostomy MbI CUHTaeM WeecooOpa3sHbIM ONYOMKOBaTb pe3yJIb- 
‘aTbl HCCIeqOBaHHA OMOJOrHH STOTO Bua, NpOBOAMBUerocad HaMH B TeyeHHe 
aeta 1957 r. 

Metoyuka pa3BeeHHA pauKOB B 9KCICPHMeHTAJIbHbIX YCJIOBHAX Oblla Tako 
Ke, KaKYIO Mbl IIpPHMeHAH pH uccegqopaHuax Acanthocyclops viridis (4). 
| ONBITEI M10 BbIACHEHHIO MpOOJKUTebHOCTH MeTaMopo3a H MIOJOBUTOCTH 
(POBOJMJIMCb pu Temlepatypax 20 u 27°, KoTopple NosWepxUBaJINCb Ip NOMOLLM 
iepMocTaToB. CyTouHble KoJIeOaHua TeMMepaTypbl He NpeBblilaid 2°, YuuTpBaA 
MBIT HalIMX NpebIyuiMx padoT c Apyrumu Buyamu Cyclopoida, oco6oe BHuMaHHe 
Iibl yQesAIM BOTpocy OOeCHeYeHHOCTH NMOJOMLITHIX XMBOTHHIX MMuWeH. B onpite 
(bI HCHOMb30BaIH WBe reHepauuu M. leuckarti, BetpocumMe B ma6opaTopuH. 

Hm kKenpHBoduMbli MaTepHadl MowyueH Ha OCHOBaHHH JaHHbIX NO pa3BHTKIO 
00 SK3eMMVIApOB IWHKJOMOB. 

BpllynuBiHecsa 43 Alia HayIJIMH MpOXOAT B CBOeM pasBHTHH WecTb CTaqui. 
ako HOBOH cTaMH MpemuwiecTByeT JIMHbKa. 

Orxoy HayluIMeB, BbIJepxKUBaeMbIX pu TemMepatype 20°, B OOoNX reHepalluax 
octapan 21—23%. IIpu Temnepatype 27° oTxoy CHJIbHO BO3poc y HayIWIHyCcoB 
-H renepauuu (go 40%), y 1-H xe reHepalluH oCcTaBaJICA TaKHM xe. 

_ CuelyeT OTM€THTb, YTO HayIWIHycbl STOO Bua, HacesAloulero NearHvasb 
;010XpaHusuula, Golee TpeOoBaTeJIbHbI K YCJIOBHAM COJepKaHUA B WaOopaTopun, 
€M HaylIMyCbl TaKHX JIMTOPasbHO-GeHTHYeCKUX opm, Kak Acanthocyclops 
iridis. Hau6ombuiad CMepTHOCTb HaOsmoJasacb y Haymes NepBoli — TpeTbeki 
Taquu. Bce Haynuuycbl, ROcTHriuMe KONeNOAMTHOM CTaMH, HOPMaJIbHO pasBH- 
asIMCb HM CO3peBaJIH, T. €. OTXOJ MpakTHyeCKH MpeKpalilascs. 

| O6ulad MpoXoMKUTebHOCTh HaylIMabHOrTO Nepwoya Mpu TemMMepatype 
0° cocrapiana 6—8 qHeH, mpu 27° 3—5 AHel. OcHOBHOe BpeMA 3aHHMaeT KO- 
CNOMUTHEIN MepHox, Cc 3aBepLIeHHeM KOTOPOrO UWMKJION AoOcTHraeT MOOBO3spe- 
OcTH. 

Becb Metamop(po3 C MOMeHTa BbIUIYMIeHHA HayluiHyca JO MomoBospenon 
‘aluM TIpoTeKaeT pu Temmepatype 20° B cpeguem 18 quel (oT 14 Jo 26 AHel) 
y 1- renepauuu u 17 qHelt (oT 14 no 20 mHeli) y 2-H. Kak BHO 43 IIpHBeeCHHBIX 
IaHHBbIX, He HaOw0JaeTCA CYUIeCTBEHHOM pa3HHIbl B CpeAHeH MpOROJMKUTeUIb- 
OcTH MeTamMopdo3a OOeHx reHepauMH. Muyto kKapTHHy Mbl BUM Y IWHKJONOB, 
OCIHTbIBaeMbIX IIpH TemMepaType 27°. Ecam 1-1 renepalluaA payKoB Cco3peBaeT 
ipu sTol Temmeparype B cpeqHeM uepes 16 AHeli (12—20 quel), TO 2-41 reHepauna 
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3aBepluaeT cBoli MeTamopo3 B cpequem B 10 AHeH (7—13 DHE) — Ooulee YM; 
B MoTOopa pasa OpicTpee. , 

Koxep (°), MpoBoxMBUIMH ONBITHI C ApyrHMM BuaMM KOMeMox, UpAXOMAT) 
K BbIBOLY, UTO CKOPOCTb pasBHTHA He 3aBUCHUT OT HaCJIeACTBEHHOCTH, a ABMACTCH 
cbyHKHeli OOecneyeHHOCTH MMuleH HM TemMepaTypbl. B HauIMx OMmbITax o6e reHe-# 


uM TOH xe TemmMeparype. £ 
PasHHlla B CpOKaX HacTYyIJIeHHA NOMOBOK 3peocTH y AByX TeHepallHM TIpHi 
97° moxwkeT OObACHATLCA TEM, YTO Haynuuychl 1-H reHepaluu, Momalwad B Hempe;| 
BLIYHbIe Js HUX YCJIOBUA, CHa4asla HE pearHpyioT OObIYHbIM OOpa3soM Ha MOBBI; 
eHne TemMepatypbl. PeakiuA Ha NOBbILeHHYy!0 TeMMepaTypy, He XapakTepHYK| 
WIA BOLOXpaHHJMIa B WeJIOM, CosyaeTCA y HaylWIMycoB 2-f reHepallMH, KOTO 
pble 3aMeTHO yCKopsioT cBoH MeTamopdos. [TpoucxosuT cBoero pofa alanrTallsy 
XKHBOTHBIX. Bo3MO2KHO, YTO HMeeT 3HaYeHHe TaKx*Ke B/IMAHHE TeMIepaTypbl CL 
B NepHok OOpas0BaHHA AliMeBbIX MelUKOB (MbI Moyyaiu 1-10 reHepallHio Oy 
3PeJIbIX CAMOK, B3ATHIX H3 BOJOeMA, 2-10 — OT CaMOK, BbIPalleHHEIX B YCJIOBHA» 
3KCIepHMeHTA). 
Bo sBcex OlbITaxX CaMIbI CO3peBaloT OObIYHO Ha OJHH-Ba JHA paHblle cag 
mMoK. Mcxmiouenve cocraBiser onbir co 2-H renepaluel upH TemMmepatype 27” 
Kora CaMIIbl CO3pesIH JBYMA JHAMH I032%Ke CaMOK. 
OnpiTbI 10 BbIACHeHMIO MIoqoBuTocTH M. leuckarti noka3amM 3aMeTHYK 
3aBHCHMOCTb NoceqHeH oT Temnepatypbl. IIpu 20° camKu, WOcTHTiuHe MOOBO 
3peJIOCTH B YCJIOBHAX OMbITAa, *KHIH B CpeqHeM 43 JHA, IPHYeM OTKJIOHEHAA O'F 
cpeqHelt ObIIH He3HauHTeMbHEIMH (oT 35 Jo 49 WHeH). Sa sTOT NepHod Kakashi 
CaMKa jlaJia B CpeqHeM M10 6 NOJIHOMeHHbIX MOMeTOB (oT 4 Jo 8). (B OTMeuIbHBIX CUT fi 
yaaix Y CaMOK OOpa30BbIBaJIHCb pe3s0pOHpyIOlHecA AHWeBbIe MeLUIKH, KOTOpBIG 
HaMU He yuHTbIBaucb.) [loqcuerT AH, B AHWeBbIX MeLUIKaX HAMH HelocpeCTBeHHG 
He MpOH3BOMMJICA, a YUMTHIBAJIOCb KOJIHUECTBO BbIIYNMBIUHXCA Hayles. B ombr 
tax c Acanthocyclops viridis Meusep (8) ormeyan CHH2KeHHe 4HCJIa HayHIMycor) 
B MOCeLYIOULMX NOKOWeHHAX. B HalIMX OMbITaX KOJIMYeECTBO HAaYIMJIHYCOB B pas 
HbIX MOKOJICHHAX MOUTH HE H3MeHAJIOCb H KOIeOaocb oT 20 Wo 25. Ilo muTepatyp} 
HBIM J@HHbIM (7), YHCIO AMI, B AMWeBEIX MewiKax M. leuckarti cumbHO Bapbupy'| 
eT — oT 4 yo 30 B KaxyoM. KoumuecTBo AMI, B AHWeBbIX MelKax M. leuckart 
B PpIOHHCKOM BOJOXpaHHJIMUle, TO MpeABapHTeJIbHbIM MoscueTaM, KovleGOulerTcs} 
ot 20 no 40 mryk. Kak BHHO, MWIOMOBUTOCTD B OMbITaX HEMHOFHM B OOULEM OTH | 
yaeTCA OT MIOJOBHTOCTH B @CTCCTBEHHBIX YCJIOBHAX. 
TakuM o6pa30M, MOTeHUMabHad MWIOJOBUTOCTh OHO camKu mpu 20° co} 
cTaBxeT B CpeqHem 120—150 Haynuues. PasBuTHe AHI, B ALMeBbIX MeliKa)} 
MIpH 9TOH TemlepaType MposouxKaeTca WBa JHA. C MOMeHTa BbIIyNeHuA JK) 
oOpas0BaHuA HOBO Mapbl AHWCBLIX MeIUKOB OOBIUHO MpoxosUT Ba-4eTbIp| 
WHA. 
IIpu 27° nposomKUTeIbHOCTh %H3HH CaMOK GObIJIa HECKObKO MeHbIIe —| 
B cpeqHem 36 quel (29—39 quel). 3a sToT Nepvo Kaka caMKa Mpolylupo 
BaJla B CbeHeM BOCeMb Map AHMEBbIX MeELUKOB (oT 6 Jo 11). Uncao BpitynuBumxes 
M3 OAHOM Mapbl AWWeBLIX MELIKOB HayMIHeB B OOILEM OCTaBaJlOCb TAaKHM 2XKe, Kal} 
wu mpu 20°. ToreniuanbHaa MWIOXOBUTOCTh OAHOli camKu pu 27° cocraBaae} 
160—200 uHaymuanes. | 
i 


f 


Bpems cospeBaHHd AW B AHMeBLIX MellIKax Ipu 27° yMeHbulaeTca He3HauH| 
TeIbHO (1—2 HA), HO3aTO MOUTH BABOe COKpalllaeTcA NepHOR MEX LY BEUIYTIe| 
HH€M H OOpasoBaHHeM HOBO Mapbl AMMEBbIX MELIKOB, KOTOpOe MpOHCXOAMT Hi 
culeqyIouHh eHb WIM Yepes Jenb. Takum o6pa30m, oOmlaa nposomKuTemb) 
HOCTb 2H3HU Mesocyclops leuckarti c Momenta BbimynieHus u3 alina mpu 20} 
cocTaBiaeT y o6euxX reHepanuli 60—61 jenb; npu 27° — 46 qHeit y 2-li renepamui| 
u 52 mua y 1-H. 

Bo Bcex olbirax HaGwOJaocb sABJeHHe OOpaTHO KoppenauMH MexKID) 
pa3MepaMH BOCIIMTbIBaeMbIX XXHBOTHBIX HM TeMuepaTypoit. IIpu Oomee Hu3Koli Tem 
mepaType BbipacTasio Oojee KpymHoe MoKoeHHe H HaoOopor. Takoe ABIeHH! 
INWMpOKO paclpoctpaHeHo B mpuposxe. Jia NpecHOBOAHbIX IMKMONOB, B YaCTHOCTI 
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aa Acanthocyclops viridis, oo BepBbie Gpi0 ormeyeno Koxepom (°) uw nog- 
BepAWOCb HalliuMuH ombiramu (?). 

B ompirax c Mesocyclops leuckarti np 20° cpequuit pasmep camox 1-H reue- 
aun Opi 0,90 mm, camuos 0,70 MM. STH pa3MepbI B OOUIEM COOTBETCTBYIOT 
ba3MepaM IMKJIONOB, B3ATHIX H3 BOMOeMa; CpeMHAA JWIMHa UX B CpesHeM cocTaB- 
naet oT 0,70 no 0,95 mm. IIpu 27° pasmep camok cHu3HJICA B CpeqHem 0 0,86 mM, 
amios — flo 0,68 mm. Pasmepbl WHKON0B 2-H reHepalluu Obi Sombie pas- 
MepOB 2KMBOTHBIX 1-H YreHepalluH HM pH 20° (cpequH pa3smep 1-4 reHepanuu 
,80 mM, 2-H 0,86 mm), H mpu 27° (cooTBetcTBeHHO 0,77 u 0,83 mm). STo eme 
a3 MOMYepKHBaeT, YTO YCJIOBMA OMbITa Obl OIH3KHMH K eCTeECTBECHHBIM. 

K coxkaJleHHio, HaM He YJlalOCb MpOBeCTH OMbITOB C Oouee HH3KHMH TeMIIe- 
aTypamu (10 u 2—2°), Ho no aHamorMM c ApyruMu BuaMM KOMeMo,, MOxKHO 
pelomaraTb, 4YTO C NOHMKeHHeEM TeMMepaTypbl MeTamMopdo3 OyfeT 3aTaArH- 
aTbCA, A Pa3sMePbl WHKJIONOB yBeJHUHMBaTECA. TpyQHo CKa3aTb, Kaky!o Temme- 
aTypy CuleqyeT CUHTAaTb ONTHMAJIbHOK JIA pasBHTHA KOMeMO, B YCOBHAX 9KC- 
epHMeHTa, TaK KaK TaKHe BaxKHbI€e NOKa3aTeIH, KaK TEMM pocTa HM pa3Mepbl 
BOCIIMTBIBACMBIX 2XHBOTHBIX, C NOHH2KCHHEM TeMMepaTYpbl H3MeHAIOTCA B pa3- 
OM HallpaBJIeHHH. Bo3MoOxKHO, YTO HanOosIbIee 3HAYeCHHE JOJOKEH HMeTb Tako 

OKa3saTeJIb, KaK BbI2KHBACMOCTD. 


VuctutyT Ovonoruu BoxoxpaHHJInuL Tlocrynuso 
Axajemuu Hayk CCCP 6 II 1958 


WMTHMPOBAHHAH JIMTEPATYPA 


1A.B.Monax os, JAH, 119, Ne 3 (1958). 2B. M. Pt 108, Payna CCCP, Paxo- 
lo6pasnpie, 3, B. 3, 1948. *C. H.Yaomcxn it, JAH, 90, Ne2 (1953). *C.H.¥Y a0m- 
ick u iH, U3s. BHMOPX 39 (1957). ® R. E. Coker, Intern. Rev. d. ges. Hydrobiol. u. 
iHydrogr., 29 (1943). ® R.E.Coker, Science, new ser., 79, Ne 2049 (1934). 7G Fry- 
ier, W. J. P. Smyly, Ann. and Mag. Nat. Hist., ser. 12, 7, No 73 (1954). 8S. Met z- 
Iler, Zool. Jahrb., 67, H. -1 (1957). 
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Tloxsanp Akafemun Hayk GccP 
1958. Tom 120, Ne 2 


T. JI. NOAAYBHAA 
HEKOTOPDbIE JJAHHbIE [110 PASMHO)KEHHIO TYBHOMUNA 


(ITpedcmaeaexo axademuxom H. H. Llmaavzaysexom 7 IT 1958) 


Ty6uuunAb! ABJIAIOTCA OJHOM H3 OCHOBHBIX py JOHHBIX OplraHH3MOB}} 
BHYTPeCHHHX BOJOeEMOB HM HrpaloT 3feCb HEMAJIOBaXKHY!O POJIb. | 

BosbuiMucTBO pa6oT no TyOuduuAyaM HOCAT CHCTeMaTH4eCKHH MH MOp@osO-fi 
ruyecku xapaktep. UccmeqopanHit no MX OnoJorMH 4upesBEualino Maso. Ilo- 
9TOMY Mbl MoslaraeM, YTO MpefcTaBAT MHTepeC HEKOTOPbIe MaTepHaJIbl NO UX} 
pasmHoxkennio. Hamu Opiiu npopesenbl HaGnoyeHusa Han Tubifex albicola Mich.,} 
Limnodrilus hoffmeisteri Clap. u L. newaensis Mich., kotropbie B PplOMHCKOM| 
BOJOXpaHHJHIle ABJIAIOTCA MaCCOBbIMH (hOpMaMH. . 

Kak u3BeCTHO, TYOMPUUMAbI pasMHOXAaIOTCA TOKO NOJIOBbIM MyTeM. OII-} 
JIOMOTBOPeHHe CBA3AHO C IpOMeCCOM KONYJIAWHH, BO BpeMA KOTOPOrO H3 CeKpeTa | 
2KEJIE3HCTHIX KJI€TOK MOJIOBOrO NOACKa OOpa3yIOTCA KOKOHDI. QilacTHuHaA OBaJIb- 
Had Kalicyla, 10 Mepe MpOBHXKeHHA K TOJIOBHOMY KOHILY, NpHHHMaeT B CeOA} 
cHavasla Aiilla u3 Alilepoga, a 3aTeM cliepMy M3 CeMAIIpHeMHUKOB. Ons00TBO-| 
peHve AHI MW JlaibHelillee HX pa3BHTHe MpOMCXOJAT B KOKOHE. 

CpokH pa3MHOxKeHHA TYONUUNA MWIOXO BbIACHeHEI. CredeHcou (°) mHueT, } 
4uTO NO WaHHbIM J[nTMeBCeHa, 3peuble OCcOOH OOJbWIHHCTBa BHOB TYOupuLAy | 
BCTpevaloTca B BOJOeMe C beBpadA JO HOAOPA, a OTKaIKa KOKOHOB MpOuCxoOJHT 4 
C HIOHA 0 OKTAOpb. Ilo JanHbiM we Melepa, 3peuble ocoOH HHOTa BCTpe4a- 
JOTCA KpYvIbI TOK, a NepBbIe KOKOHI OTKatbIBaloTcA TYOMPHUAAaMH B Hayase | 
HosOps. Ilo BeliqoscKomy (*), pasmHoxenue y T. tubifex mponcxoguT B seTHHue 
MeCAILbI (HIOHb, HIOIb, aBrycT). Kopotyx (7) Takxxe NOATBepxKaeT, YTO 9TOT BUY 
pa3sMHOwKaeTcA JIETOM, pH TemiepaType He HuxKe 12°. 

Ilo HaumMm HaO0JeHHAM, Ha NOCTOAHHOH cTaHWMH mpoTuB c. Konpuxo} 
B Bowxckom muiece PbiOMHcKoro BOJOXpaHNMUa MOMOBOspemble ocobu TyOHGu- | 
WH 6e3 NMOACKOB BCTpeyaloTcA Kpyrsiblli roy. PasmHoxenve, T. e. OOpa- 
30BaHve KOKOHOB, y L. newaensis HauMHaeTCaA B MocmeqHUX 4HCaxX Maa | 
M MpofosKaeTca Mo cepequHb aprycta. Temmepatypa BobI B 3TO BpeMA KOVUe- 
OneTca Mexy 15 u 22°. Koxoup L. hoffmeisteri, L. claparedeanus, T. albicola 
BCTpeYaioTCa B BOLOeMe B HiOHe — aBrycte. MakcuMyM UNCIeHHOCTH MOJO, | 
BbIMeYKa3aHHbIX BUOB MpHXOAUTCA Ha 9TH MeCaALbI. B Gomee mosque (oceHHue) - 
MeCAIbI KOKOHbI MepeuHCJICHHbIX BHJOB HE BCTpeyaloTCH, HECMOTpA Ha TO, 4TO 
TemMMepaTYpHble yCJIOBMA OCTaloTCA GOarOnpuATHBIMH. 

B akBapHaJIbHbIX yCOBHAX Oblia MpocmexkeHa OTKMaKa KOKOHOB MOJIOBO- 
3PeJIBIMH OCOOAMH, CKOpOCTh SMOpHOHAIbHOTO pa3BUTHA HM JMTebHOCTB 
MpeObliBaHHA MOJO(M B KOKOHAaX. J\A OMbITOB OpasIMCbh MOMOBO3pebIe OCObH. 
T. albicola 6e3 moscKoB mu paccaxkuBanucb B ualKku Koxa no 10 — 12! 
WTYK B OMHH cocyy. CyOcrpaTom AIA yepBeli CyYKHIM UN HU QOTeR. Yepe, 
BU, 2KUBYUMe Ha Wy, NOAKapMJIMBaJIMCh CyxXoH sm0feel HM Tpox2xKAaMH, a BOCIM- 
TbIBaeMble Ha 3/1Oee —TONbKO WpoxxKamu. 

Oco6u T. albicola, nocaxenubie B valk c cyOcTpaToM H3 Hula, IpH cpenuelt 
Temmepatype 19° (koneOanusa oT 17 qo 21°) Ha 10—14 nenb cTanu oTKanbIBaTD 
KOKOHBI. KOKOHbI OTKabIBaHCb B TeveHve 4—5 Hel. Bcero or copoKa yepBeH 
paccaxKeHHBIX B NIATH Cocyax, ObWIO MowyyeHo 49 KoKOHoOB. Takum o6pa3om, 
NO yuaeTcA, YTO B CpeHeM OfHa Napa vepBel OTKabIBaeT 2—3 KoKona. locate 
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DTKNaNKH KOKOHOB YacTb YepBeli (30%) HorMOs1a. ITO ObWIH B OCHOBHOM KpymHBbIe 
}oKo10 100 MM AuIMHOH), BeposTHO, cTapble ocoOu. OcTasbHbIe ¥epBu, pasMepom 
br 30 go 50 MM, mposoumKaIM %KUTb, HO KOKOHOB Oosblle He OTKMalbIBaH. 
KOKOHAaX Oplio oT 7 Ao 10 aun. Oco6u T. albicola, BocnuTbiaemple na cy6crpate 
H3 IJIONen, CTaIM OTKaIbIBaTb KOKOHBI pu 19° TombKO Ha 16—18 yeHb. Bcero 
pt 16 vepBel, NocaxKeHHbIX B JBYX Yallikax, ObluIo MomyyeHo 16 KoKoHOB. KoKoHbI 
pPTKaNPIBaIMCb B TeveHHe HeJeH, BCe OHM COLep%xKaIH HeOOMbUIOe YHCIO AMI 
jor 1 no 4), Hekoropbie KOKOHbI HMeIH yYpodHMBy!0 MopMy, H B JasmbHelimem 
Huila B HUX NorMOmu. Takum oOpasom, BocnuTaHHue TYOupuLUMA Ha pasHbix cy6- 
rTpaTax Mo3Bo/IAeT OOHAPYXKUTh UX YYBCTBUTEMIbHOCTh K XapakTepy cy6crpara, 
HMeCHHO — lipelmourenve usa amozee. 
| YT. albicola B payze cryyaes HaOmojanocb ABJIeHHe CaMOOMVIOJOTBOpeHHA. 
(lo muTepaTypHbIM JaHHbIM (°), CaMoomloqoTBOopeHue oTmeyeHo y T. tubifex, 
.. udekemianus, L. holfmeisteri. B Haumx ombirax u30mHpoBaHHBle ocobu 
I. albicola uvepes fBe HefemH pH Temmepatype 19° orkJaybIBanM KOKOHEI. 
M3 AMI, BIOCeACTBHH ObWIO MOJyYeHO HOPMaJIbHOe MOTOMCTBO. 
Koxounl T. albicola no cBoel tbopMe MoxoxKA Ha KOKOHbI Apyrux TyOuduuny. 
TO TpospayuHble, OKPyIvieHHble OOpa3s0BaHHA JIMMOHOBHAHOH cbopmbl, Koni 
OKOHOB OTTAHYTHI B BHe TpyOoueK, Kak Obl 3aKpbITHIX «MpOOouKkamu». JlnHHa 
KOKOHOB 2—3 MM, a wMpuHa 1—1,5 mM. Cpa3y xe Nocue OTKIa,KH OHH MoMe- 
aJIHCb B OTJ@JIbHbIC COCYbI C BOLOH H HHKYOHPOBaIHCb MpH pa3HOH Temme- 
natype: 5, 14—15; 19°. Oxas3anocb, uro mpu 5° alia Ha MpoTaxenuu 30 pHel 
HHKyOalluu He pa3BuBasIHcb; NpH 14—15° mpoucxoquso HOpMasbHoe pasBuTHe 
‘Ml, H uepes 13—15 Hel SMOpHOHbi, HaXOJAMeCA B KOKOHAX, NpHoOperanu 
U4, B3pocmoro uepBxA; MpH Temnepatype 19° pa3sBuTHe AMM MponcxogusO He- 
‘KOJIbKO ObicTpee —3a 10—12 jue. HopmambHoe pa3BuTHe HaOmoqaeTca 
pObIYHO TONbKO y 50—60% HaxoysuHxcaA B KOKOHE AM. OcTasbuble, mpohrsa 
Taio WpoOmeHua, MorMOaroT. OOououkKH UX pa3spbIBaIOTCA, HM Coep»xHMOe 
kw, Monalaet B MoMOCTh KOKOHa, pedcTaBad coOok OenkoByio NHIy WA 
)asBMBalouluxcA uepBeli. Ilo-BuyquMoMy, B KOKOHAaX BCerga HMelwTCA Alia, 
1 an Ha MHTaHHve 9MOpHOHOB, Ha 4TO yKa3biBal eme Lrompte (°). Hocae 
oro KaK 3apOfbIllIM CTaHOBSATCA BHEIIHe MOXOXKUMM Ha B3POCJIbIX YepBeli, OHH 
@ BLIXOMAT H3 KOKOHA, a NpOJOMKAalOT OCTABATbCA TaM elle HEKOTOPOe BpeMaA. 
O-BHJJMMOMY, OHH MMTaioTcs OeIKOBOM Maccol, coyjepxKalleicsx B KOKOHe. ITO 
‘apakTepHo HM AIA Apyrux MpescTapuTeme OMroXxeT: WIA SHxXUTpeH(*) H LOx- 
\epbix ueppel (3). [lpofomxuTembHocTh mpeOpipanHaA OdopMueHHOK MOOI 
, KOKOHaX, TaK 2Ke KaK HM JVJIMTeMbHOCTh SMOPHOHAJIbHOrO PpasBHTHA, 3aBHCAT OT 
jemnepatypbl. IIpu 14—15° ppema mpeOnipaHHa MOJIOQM B KOKOHAaX KosleOsleTCA 
vt 15 no 20 que, mpu 19° —or 6 yo 10 que. Bcero or orklaqku KOKOHA Jo 
IOJJHOTO BHIXOAa YepBel U3 KOKOHa Mpu 14—15° rpebyerca 28—35 AneH, a mpU 
9° 16—22 ana. 
_ Berxon mosogu y T. albicola npoucxogqur yepes ONY HIM OJHOBpeMeHHO 
jepes [pe KOHWeBbIX TpyOoukKH KOKOHa. UepBH He Cpa3y NOKHalOT KOKOH: 
jHauajia BbICOBbIBAaeTCA NMepeqHAA YaCTb, KOTOpaA Oro BuOpHpyeT, HM JIMILb 
jepes HeKoTopoe Bpema (30—40 Muu.) HacTynaeT MOvIHbIH BEIXON. Tepes 5—6 yac. 
ce YepBH NOKHLaloT KOKOH. Pa3Mep MOJIOZM, TOJIbKO TO BbIIMeMWeH H3 KOKOHA, 
i—8 MM. 
_ Ananoruunpie onpitbt c L. hoffmeisteri moka3samu, YTO 9TOT BUA XyxKe pas- 
{HOXKAeTCA B AKBAPHAIbHBIX YCMOBUAX. OT 18 uepBeli Obl0 Mouy4eHO Bcero 5 KO- 
onos. JIIMTeIbHOCTh 2MOpvoHasbHoro pasBuTHa L. hoffmeisteri Takaa xe, 
ak uy T. albicola. KokoubI 10 cBoeli opMe He OTMHUAOTCA OT KOKOHOB Jpy- 
X TYOuduUMA. TombKO OOONOUKAa UX HECKOJIbKO MJIOTHEe H HMCCT 2KeJITOBATYI0 
ikpacky. Mnopble YacTHUbI HaJIMMaioT Ha NOBEPXHOCTb KOKOHA, H OH Takxe Ka- 
KeTCA Ha MepBbI BSA], HeMpospayHbM. 
Tperuli u3 pacCMOTpeHHBIX Hamu BOB TyOupuLAA — L. newaensis B akBa- 
\MaJIbHBIX YCJIOBHAX KOKOHBI He OTKJabIBal. Ero KOKOHbI Mbl COOMpaJIM B BO- 
loeMe, a 3a pasBHTHeM AMI HAGOLeHUA TIPOBOAMIN B aOopaTOpHBIX YCOBHAX. 
OKOHbI JaHHOrTO BHJja 3Ha4HTeIbHO KpylHee, YM KOKOHbI BbILICOMHCAHHbIX 
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TYOUpHUNA: JvIMHa KOKOHOB 5—6 MM, a wHpuna 3—4 MM. OHM COBepIIeHHC} 
TIpospayHbl, H OO/IbIIaA WaCTb UX COJepxAT MHOTO AML (2O—25). MHHuMasIbHOE) 
YHCIO AMI B KOKOHe 4. JIA Toro YTOObI NpoceqUTb, CKOJbKO BpeCMeHH NOHAO-fh 
OuTCH Ha pa3BHTHe 2MOpHOHa, MBI No,OupasM KOKOHBI, B KOTOPHIX AHIMA ObIJIH) 
Ha CaMOolt panHeli cTaquM pa3sBHTHA (BepOATHO, Ha 2—3 JeHb MOCMe OTKTALKH |} 
KOKOHOB). KokKonbl NometiiaiHucb B YaKkH Tlerpu c BoxOH M TOHKOM NOACTHIKOL | 
43 Wa H HHKYOMpOBaJIHCb Ip pasHbix TemnepaTypax. Bojla B YalkaX MCHAJIACER 
yepes 2—3 qua. HaOmosenuA noKa3amM, YTO CKOpOCTh pa3sBHTHA AIL Mpk ip 


pasHolt TemlepaType pa3iuuHa (Tad. 1). 


Ta6Omuna 1 


TlpoqouKuTeIbHOCTh 9MOpHOHaJbHOrO pasBuTHA L. newaensis B AHAX 


| 15° | 20—22° | 20—21° 


J|nHTebHOCTh pa3BHTHA SMOpHoHa* 

B JHAX He MeHee 20 12-14 8—10 
I\nuTesbHOCTh Npe6bipaHuda MO.IO[H 

B KOKOHaX B J{HAX AO = 42, 8 o—4. 
O6ulad MpofOMKHTeMbHOCTh pasBH- 

THA OT Aa JO BLIXOMa MOJIOAU 

H3 KOKOHA B JHAX 30=—32 20—22 Nae 
Orxoy aul B % 35 20 65 


* TloqpasyMeBaeTCd AJIMTeMbHOCTh pa3BHTHA Jo O6pa3s0BaHHA OopMJeHHOTO YepBA. OT 
WauHbie HalO CUMTATb YMeHBINeCHHBIMH Ha HeCKOJIbKO JHeli, HOO, KaK yKa3aHO BbIlle, MBI Heh 
MM@JIM TOJIbKO UTO OTJIOXKEHHEIX KOKOHOB, a COOMpaH AX B MpHpore. 


Ilpu moppuuenuu TemmepaTypbl HaOmOJalocb coKpauleHHe cpoKa 9MOpuo | 
HaJIbHOTO pa3BHTHA WH BPeCMeHH NpeObipaHHusa YepBell B KOKOHAaX. I Ipu NOBBILeHHEE 
TemlepaTypbl Jo 25—27°cpok 9MOpHOHAJIbHOrO pasBUTHA CoKpalilasica Jo 8 THe} 
HO IIpH 9TOM HaOuIOalocb 3HaYMTeJIbHOe BOSpacTaHHe OTXOfa Au, (Mo 65%) 
Tlo-suqumomy, TemMMepatypa 22° aBuiseTca HaNOouee OnaronpuATHOH. Bpmmenquime 
H3 KOKOHOB MOJIOJbIC YepBH OblWIH WIHHOK 10O—12 mM. i 

Monoyp T. albicola u L. newaensis nomemlaiacb B YalmKH Koxa c HOM 
Ueppu modKapMJIMBaHcbh WpoxoKaMH H cyxoH amozeeH. PasBuTue ocoG6el 
C MOMeHTA BHIXOJa H3 KOKOHA JO HaCTYIWICHHA MOOBOTO CO3peBaHHA pH TeMs 
nepatype 18—20° npoucxogusio B TeueHue 4 Mec. 3a 3TO BpemaA y YepBelt TOW) 
HOCTHIO Pa3BHJICA NOJOBOH aliMapaT, HO OHM He pasMHOx«KasuCcb. ToZonBITHBIy 
yepBH Obl Mebye (30—35 MM), UeM YepBH, X%KMBYUHE B €CTECTBCHHBIX yCJO| 
Buax (70—l00 mm). Monoyb L. newaensis nocmne 4-mecauHoro BOCcIMTaHHs| 
ele He Co3peia. HaOsrogenua 3a OuosorHveli BOCNHTHIBAaeMOH MOJIOAN MposomKall 
IOTCA. 


UuctutyT Onosworun Boxoxpannanuy Tlocrynuso 
Axajlemuu Hayk CCCP 6 II 1958 


UMTHPOBAHHAS JIMNTEPATYPA 
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M. M. Kopotynu, Coopn. nayun. pa6or YxKp. HayyH.-vcen. crann. ppiGopogcTBa, 1956% 
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k y, System und Morphologie der Oligochaeten, Prag, 1884. 5J. Ste phenson 
Oligochaeta, Oxford, 1930. ® H. A. Stolte,H.G. Bronn’s Klassen und Ordnungen de 
Tier-Reichs, 4, Abt. 3, 3, 1940. i 
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Hoxaagn Akagemun nayx CCCP 
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PH3HOJIOL HA PACTEHHH 


B. WH. BEPUITEMH, M. K. ®OMIOK u A. C. OKAHEHKO 


BJIMAHHE BbIPO)KAEHHA THNA TOTHKH HA COJEPSKAHVE 
AMUHOKUCJIOT B KJIYBHAX KAPTO®EJSA 


( ITpedcmasaeno axademuxom A. JI. Kypcanoeoim 20 XII 1957 ) 


CaMbIM XapaKTepHBIM MIpOlleCcoM, COMpOBOxXKalOllHM BLIPOKTeHve KapToes, 
ABIACTCA pacCTpOHCTBO a380THOTO MeTaOouIH3Ma. 

B paOorax pajla ucculegqopateseli (*,”) Obl10 MOKa3aHO, TO pH BHIPORKAeHHU 
|KapTodeia NOX BJIMAHMeM MopaxKeHHA TOTHKOM B KYOHAX CoJepxKUTCA B Ba 
jpasa OovIbule HeOeMKOBOrO a30Ta, B YaCTHOCTH aMMHHOFO, 4eM y 3Q0poBHIx. Ilo 
icowep2KaHHio OeIKOBOrO a30Ta CYLICCTBCHHIX pa3JIM4HH He oTMeYeHO. B Tabu. | 
MIpHpeseub! JaHHble MO CosepXKaHWIO pasJIMYHbIX OPM a30Ta Y pa3JIMUHbIX 
COPTOB KapTo@euiA B KYOHAX 3AOpOBbIX MU BbIPOAMBIUMXCA NO BAMAHMEM Mopa- 
*KeHHA TOTHKOH pactenul. II[puBeyqenHuble WaHHble MOKa3bIBaloT, YTO He3aBHCHMO 
OT MpOWCxXOxKJeCHHA TOTHYHOTO BbIPOXKTeCHHA — BO3HHKIWEerO WIM B eCTeCTBeH- 
HbIX YCJIOBHAX Ha paSHBIX (POPMaX NMTaHHA WIM Ip MCKYCCTBeHHOM 3apaxKeHuH 
|pasJIMYHbIMA MeTO,aMu — Y pa3HbIX COPTOB KapToeA BOSHUKAIOT aHaJIOrMUHble 
\HapylleHHA a30THOTO MeTaOo/1H3Ma. 

Kak BMHO 43 MIpHBeAeHHOM TaOMMUbI, pH NOpaxkenuu KapToperA roTukolt 
iSHAUMTeJIbHO YBeJIMYMBaeTCA COJepxKaHHe AMHMHHOTO a30Ta B KJYOHAX. 

Jl MpeflcTaBsIeHusa O TOM, KaKHe H3MCHCHHA MpOHCXOAAT B AMMHOKHCJOT- 
HOM COCTaBe IIpH 3TOH opMe BbIPOKJCHHA, MCTOJOM AByXMepHOH pacnpesemu- 
TeJIbHOM XpoMaTorpadun Ha OyMare Obl U3yYeH COCTaB CBOOOHHIX AMHHOKUCJIOT 
iZOPOBbIX MH BbIPOXKCHHBIX KyOHeH copra Maspiuuek. Kpome Toro, OblIo mpo- 
iBeeHO ONpeseseHHe AMHHOKHCJIOTHOrO cCOCcTaBa THApOM3aTOB UX OeuKOB. 
Ocnopuas Macca 6eKOB M CBOOOJHBIX AMHHOKHCJIOT CocpesoToueHa B COKe 
ikyOnelt Kaptodena (?,4,5). Mbt He oOHapyxKHIM pasiMuMH B CcoepxKaHun 
ICBOOOAHBIX AMHHOKMCIOT B COKe, BbUKaTOM M3 KyOHeH KapTodpea, MsBIeUeH- 
jnbix 70° 9THIOBbIM CIMpTOM, HO XpOMaTOrpaMMbl AMMHOKHCJIOT COKa OKa3aJIHCb 
lOomee pembedupimn. [lostomy MbI MpoBOAMJIN ONpekeeHve cosepXaHuAd CBOOOAHBIX 
jAMMHOKMCIOT HU OesIKOB B COKe KyOHeH KapTodess. 
| Meroguxka. Uerseprymku KiyOHnelH KapTopeia pesanw Ha HeOowb- 
lle KYCOUKH, 3aBOpadHBaJIM B MOMOTHO HM MpH NOMOLLM pydHoro Mpecca OTKU- 
iMaJIM COK, KOTOPbIM 3aTeM BbIIMBaIM B WeHTpupyxHyl0 MpoOupky. TlocmeqHt010 
IMoMellaiw B KHIMAULyIO BOY Ha 2—3 MHH. WIA ocaxeHHA OemkoB. OcayoK 
iWenTpudyrupopana 5 Maw. np 1500 06/MMH uM CJIMBaM MpospayHbI pacTBop 
IB cyxylo MpoOupKy AIA oMmpeseteHHA CBOOOAHDIX AMMHOKHCIOT HM aMHOB. 
| {IpeqpapurembHo onpedeiaiM CofepxkaHwe aMHMHHOTO a30Ta HHHTHApHHHbIM 
iMetogom (°). Jia HomyyeHua xopoweH IByXMepHOH XpOMaTOrpaMMbI HaHOCHJIM 
akoe KO/IM4eCTBO pacTBOpa, KOTOpbI coxepxuT 20—30 wr aMMHHOrO a30Ta 
(0,02—0,04 ma coxa). 

Ocalok OenKa B WeHTpMtpyxXHIX MpoOupKaX BaxKLb MpOMbIBaJM CaObIM 
pacTBOpoM yKCycHOli KucsOTHI Hu 3 pasa 95° staHonom. IIpombirprit Oem0K B eHT- 
ipubyxXHoll mpoOupkKe cyWiMIM B SKCHKaTOpe Ha CepHO KMCMOTON. 
| Tlowyuenupili cyxo# mpenapaT Oemka nosBeprama ruqpomusy. [axa storo 
50 mr 6enKa BCbIMNaIM B CTeKIAHHYIO ammysmy, emkocTpio 10 Ma, NpHOaBianu 
10mx HCI (1: 1) uw 3anaupanu. Amny.sty nomemjaiM B KMMALLyI0 BOAAHY10 Canto 
na 20—24 uaca quia ruazponnusa. Iloce ruqpomu3a aMiyJy BCKpbIBaJIM M Cojep- 
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14 3axas 332 


2KHMOe BJIMBaIM B Cbap*PopoBylo YallKky, CMbIBaA Tya UM OCTAaTOK a 6e3- 
amMMuauHolt Bono. Yaanauu HCl mnyorokpaTHbIM BbilapHBaHHeM. | locwe STOIC 
pacTBop (busbTpoBadiM B MepHy1O KosOy Ha 25 MA, MpOMblBaxA YallKy H PUsbTE 
6esamMuauHoli Boo. Onpelenamu coflepxkaHue aMMHHOrO a30Ta. PacTBof 


Taonuunma a 


AsoTcojlepxKallue BellecTBa B KyOHAX KapTOWeA 3OPOBbIX WH MOPaXKeHHbIX TOTHKOM PaCTeHHE) 
(B MpoweHTax K CbIpoMy Becy) 


B Tom uncse 


i! 1 

9 is] 

XapakTepucTuKka a 2 = P = 

pacTeHHi, OT KO- a a ° 2 

Copt Tipoucxompenue MaTepHasa TOPEIX B3ATHI 2 = a 2 : 
Ks1yOHu at =f & oo os 
Qs Ke) o oO om 
4 ie) re) Eo*) <q is 


Tlappa- | OroOpaH ua none Heme- SopoBpie dea | Oas) || Op 
cua WlaeBCKOW ONbITHOH CTaH- Tornunpie 16, 3 s 
bigzazt 
Uepsouo-| Oro6paH Ha “Mose aKcrie- 3]OpoBble 20,2 | 0,36 | 0,25} 0,41 | 0,044 | 
re Bice 6asbl «Peoda- ToruuHpie 16,4 | 0,44.) 0,48 | 0,23 | 0,079% 

BIH HHA» Ha OMNTHMaJIbHOM 
oHe NHTaHHA 
To xe ee TaM Ke Ha yBe- 3 0poBbie 49,3 | 0,38 | 0,26 | 0,12 | 0; 04me 
JHYeHHOH O3e KasHA TorTuuHpie 16,4 | OF47 | O49.) 0, 285/05 09a 
To xe | Bprpamen B w30sMpoBaH- | KOHTposlb — He et 
ae yCJIOBHAX H3 pocT-| saparKeHHbIe 20,4 | 0,28 | 0,19 | 0,09 | 0,057 @ 
KOB OfHOro 3fopoporo | S3aparKeHHble } 


KJIYOHA COKOM rOTHYHOrO 
pacTeHua 1757 | Oj;48° 00347 12073418) 0 Mize 
To xe | To xe KouTpoJb — He 
3apaxKeHHble 17,8 | 0,29 | 0,48 | 0,441 | 0, 04aam 
Sapa2keHHbIe 


TrOTHKOH MIpH q 
momomu tau | 12,4 | 0,46 | 0,12 | 0,34 | 0,124 


Maapimiex| To xe KoutTpob — He j 
3apaxKeHHBIe — | 0,32 | 0,17 | 0,15 | 0,063 x 
SapaxeHHBle 
COKOM roTuuHOrO 
pacTeHusa — | 0,46 | 0,18 | 0,28 | 0,124 


IIpumeuannue. IlpouenT kpaxMana npHBegqeH Kak OAHH M3 XapaKTepHbIX MpHsHaKOB) 
mOpaxkeHua KapTodesa roTukoH. AMMHHBIM a30T OMPeLeANM HMHTHAPHHHBIM MeTOJom (°). 


AMHHOKHCJIOT KOJIMYECTBEHHO MepeHOcHJN B capPopoByto Yalliky U BLINapHBaH 
Ha BOAAHOH OaHe Mocyxa. OcrTaTok pacTBOpAJIM B TaKOM KOJIM4eCTBE BOJBI, | 
yToObl B 1 Ma pacrBopa Obi | Mr amuHHoro a3oTa. PactBop usbTpoBaiu Bi 
HeOOJIbIUHe NpOOMpKH yepes Ges30NbHbIii CuIbTp AHamMerpom 6 cM. 

B kauvecTBe pacTBoputesel Jit JByXMepHOH XpoMaTOrpaMMBI HaMH OBI 
MCHOJIb3OBaHbI CMecH : I pacrBopuTeib — H-6yTaHos : BOfa : yKcycHas KuCIOTa 
(5:2:1); Il pacrsoputenb — denon : aleTou : Boa: yKcycHad KucOTa 
(P32 2291) Xe EY omuiok) ; 

Tak KaK 4YBCTBATebHOCTh peaKUMH AMMHOKMCJIOT C HHHTHApHHOM Ha Oy-f 
Mare pa3JIH4Ha, MbI CpaBHMBaJIM Mexkly COOOH cosepxKaHve TOKO OHUX H Tex} 
2Ke AMMHOKUCJIOT. KomMuecTBeHHY1IO ON€HKY COepxKaHHA AMMHOKHCJOT B 3aBU-k 
CHMOCTH OT HHTCHCHBHOCTH OKPaCKM HM BeIMYHHEI MATHA NPOBOAMIH oO Oanamy 
oT | Jo 6: cieqbI AMHHOKUCHOT OO03HauaH 1, a MaKCHMaJIbHOM BeEMUNHEI MATHO 6. | 

PesyabTaTb. Bpvio mpopeseno Bax Ab onpesenenue coxepxanual 
CBOOOMHbIX AMHHOKHCJIOT B COKe 3JOPOBbIX M MOpaxeHHbIX TOTHKOM KIyOHelt} 
KapTowesa. 

B rlepBoM onbite Ha JBYXMepHY10 XpoMaTorpamMy ObIIO HaHeceHO OMHAKOBOe : 
KOJIH4eCTBO COKa KyOHeH KapTodeisA (m0 0,02 mu), HeCMOTpPA Ha TO, YTO B COKek 
BEIPOKCHHBIX KTyOHeEH B Ba pasa Combe aMMHHOTO ag0Ta, YeM Y 3OPOBBIX.| 
24 X 1956 r. onbir ObwI NOBTOpeH, HO Ha ABYXMepHYtO XpoMaTorpamMy ObwIO}; 
HaHeC€HO OJMHAKOBOe KOJIMYECTBO MO AMHMHHOMY a30TY, HO pa3IMUHOe KOsMUe-} 
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BO MHVJIHMETPOB COKa 3AOPOBbIX Wt BbIPOAeHHbIX KTyOnelt. Pesyrbratsl npH- 
HeneHbI B TaO. 2 Hw Ha puc. 1. 
| Ta6nuuna 2 


OfepxanHve CBOOOMHBIX AMHMHOKHCJIOT H aMHZOB B COKe 6ONbHBIX HU 3J,OPOBbIX KNyOueu copTa’ 
Manpmuek (B 6asax) 


8 oxTx6pa 24 oxTa6pa 


AMUHOKHCJIOTHI H aMHJbI BLIpow A. (0,02 mut 3nop. (0,02 ma BEIpOxK. (0,02 ma | Hop. (0,034 {muti 
coxa, 20 pr am. N)|coxa, 10 pr am. N) 18,5 ur am. N) coKa, sae 
aM. 


|. Lucrun 

. Actaparuu. Kucu. 
. Cepuu 

4 Acnapar 1H 

] moTaMuH. KUCJ. 
>). Pmtoramuu 

. TpeoHHH 

3. @-aulaHuH 

. Ducruqun 

). ApruHyH 


2. Y-AMMHOMACJI, KC. 

3 Ilpomuy 
MerTHouHH-BaJIMH-TpHn- 
'ToaH 

». JlevuuHbt 

», THpo3sHH 

. OenvnanlaHuy 


Loco ArFWNWNMEFWOROAWD 
| ice) WENNMNMWNMHNMNAWOWRhD 


Sra 


His npuBefeHubix B TaO. 2 WaHHbIX BUHO, YTO pH HaHeCceHHH Ha XpoMa~- 
rpaMMy OJMHaKOBOYPO KOJIMY¥eCTBa COKa (io 0,02 mua) y BbIPORKMCHHBIX KyOHe!. 
DHapy2xKeHo 1/7 AMHHOKHCJIOT, B TOM 4HCwIe [Ba aMufa, ay 320posbix 12. 


ac. 1. Comepxanuve CBOOOLHBIX AMHHOKHCJOT HU AMUJLOB 24 X B coke OoMbHbIX (@) H 3OPOBEIX. 
) KnyOueli Kaprodena copta Manpiuex. Ludpospie o603Ha4eHHA AMMHOKHCJIOT MH aMHqOB 
| MpHsenenbl B TaOn. 2 


| BLIPOXKCHHBIX KTyOHeH B 2—3 pasa Oombue aCNaparHua, PilOTaMHHa, IpyMiibt. 
IMHOKHCIOT MeTHOHHH + BamHH -+ TpHnTojaH HM Ipylilibl JI€CHMHOB, HO 
HbIUe IMCTHHAa, PIOTaMMHOBOM HM actlaparMHOBOM KHCJIOT, YEM Y 3ROPOBbIX. 
MocleMHUX MIpH awHol KOHWeHTpalluu He Obl0 OOHApyxKeHO: o-aaHHHa,. 
WM Y-aMHMHOMAaCJIAHOM KHCJIOT, MpOMHa MW THpOsHHa. 

IIpu HaHeceHu Ha XpoMaTorpaMMy OfMHaKOBOrO KOJIMYeCTBA (no 18,5 yr) 
MHHOTO a30Ta (HO pa3M4HOTO KouIMUeCTBa COKa) MbI He HaOmMONaM Takux 
JIbUIMX pa3JIMUH B COep%KaHHH CBOOOAHEIX AMMHOKUCIOT, HO MA CoKa. 
IPOMMBUIMXCA KyOHeM XapakTepHbIM OCTaeTCA BbICOKOe COMepKaHUe aciapa- 
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rMHa MH TviOTaMMHa M MpHCyTCTBHe &-aMHHOMACJIAHOM KUCJIOTbI HM MOHWAXCHHOE 
coflepKaHve IMCTHHa, FIOTaMMHOBOH M aCllaparMHOBOH KUMCJOT. 
B OeKax 3apaxKeHHbIX HM 3QOpOBbIX KyOHel OOHApyxXeHO OMHHAKOBOe KOM} 
uecTBO amuHHoro a30Ta (10,04 u 10,07 mr a30ta ua 100 mr Oeska, cooTBeT}) 
CTBCHHO). 
Tlocae xpomaTorpaduyeckoro paseeHHa FHApoM3aTa OeKOB Ha JBYX| 
MepHol xpoMaTorpaMmme OblI0 OOHapy2KeHO B OeKaX 3JOPOBbIX H BbIPOMMBIWAXCS| 
KmyOHeH to 15 aMHHOKHCJOT. 
KouIM4eCTBCHHBIX pa3JIHUMH B COJepxKaHHH OTJEJIbHbIX AMMHOKHCJOT TICh 
MHTCHCHBHOCTH OKpaCKH M BeIMYHHE NATHA He HaOMIOMasOCb. 
B Oenke O6HapyxXeHbl CleyioulMe AMMHOKHCJIOTHI: WMCTHH, POTaMMHOBASG 
KHCIOTa, acllaparMHOBad KMCJIOTA, CepHH, PIHWHH, TPeCOHHH, &-a/laHHH, MpOMHy 
rHCTHMH, AapfMHUWH, JIM3HH, M€THOHHH, BaJIHH, PeHHMalaHHH M JIeHIMHEI. | 
B cBxa3M C MOMYYeHHBIMH pe3yJIbTaTaMH MpeACTaBJIAIOT MHTepec MaHHblt) 
Myapnep u Bakema (°) Np H3y4eHHM BJIMAHHA MUHepaJbHOrTO MMTaHHA Hil 
KOJIMYECTBEHHbIM HW KaYeCTBEHHbIM COCTaB AMHHOKUCJIOT B KJYOHAX KapTodpe/A 
AsTopbl HaGmloaiu, YTO pH pa3sJIMYHOM MMHepa/IbHOM NMTaHHW MpoucxoAsA 
CYULECTBEHHbI€ H3MCHCHHA B COCTABe CBOOOJHBIX AMHHOKHCJIOT H AMHOB, HO H 
H3Me€HACTCH AMHMHOKHCJIOTHBIM COCTaB OeIKOB. OTMeyeHO, 4YTO pH H3ObITOUHOM 
KOJIMYUeCTBE a3OTHOFO MHTaHHA 3HAYHTeIbHO yBemHUNBaeTcCA (B 2—3 paseR 
colep2KaHue TviiOTaMHHa HM aCcilaparuva, a Mp u3ObITOUHOM KOJIMYeCTBeE Kali’ 
wu cpoctopa cosepKaHHve STHX AMHJOB 3HaYHTeJIbHO YMeHbUUlaeTcs. . 
ConocTaBiad JaHHble BbIIMeyKa3aHHbIX ABTOPOB C HalllMMH JaHHbIMH, MOXKHR 
BHJeTb, YTO H3ObITOUHOR a30THCTOe TIMTAaHHe U3MeHAeT a30THbI MeTaOO/H3i— 
B TOM K€ HallpaBJIeCHHH, YTO H pH 3a00eBaHHH KapTodesA roTHKOH, a U3ObITO} 
KaJIMa u coctbopa —B oOpartuom. IIpeycTaBAloT MHTepec AaHHble pada uccTelc 
BaTesleli roTHKu (*~*), MoKa3aBLIMX YTO U3ObITOUHOe a30THOe MUTaHHve Mpexpac 
moslaraeT K MopaxkeHHO FOTHKOH, a KaJlMuMHOe HU CoctbopHoe MOBbIMAIOT YCTOMUrE 
BOCTb pacTeHHH K 9TOH Ooe3sHH. | 
Hau aHHble 10 cofepKaHuio CBOOOJHEIX AMHHOKHMCJIOT B HEKOTOPOH 4acT} 
corsacyioTcs c JaHHbimMu Asuccona (2°) qua K1yOHel, nopaxeHHbIx BUpyco} 
CKPYUMBaHHA JIMCTbEB, KOTOPbIM HaOMOLal yBeMYeHHe COepKaHHA PHOTaMHHy 
WM aCllaparHua HW MOHMKeHHOe COsepxKahve PIOTaMHMHOBOH KHCJIOTHI y KyOHe 
BbIPOAMBUIMXCH pacTeHHH B CpaBHeHHH CO 3OpOBBbIMH. 
Visyyenve OHOXHMMYeCKHX MpoleccoB MpH 10XKHOM THNE BbIPORAeHUA, Mpc 
u3BefeHHoe Tonexol ("), H H3y4eHHe MpoleccoB, pasBHBalOWUXCA B KIYOHSAIE 
NOABEprHyTbIX JeHCTBHIO BbICOKOH TeMilepatyppl ('*), moKa3am0, 4TO HW 3mech 
HaOMOAAalOTCA CXOMHbIe YepTbl HapylieHHA asoTHCTorO OOMeHa. OgHako y P< 
THYHBIX pacTeHHH STO HapylieHHe CONpOBOKAaeTcA OOMbIUMM HaKOMJIeHHE| 
a30Ta AaMMHOKHCJIOT, 4YeM B Apyrx c1yyanx. 
Takum o6pa30M, Np NopaxkeHuu KapTodeis roTukKoli B coke KiyOuel mip 
HaOmMOaJIM H3MCHEHUA B COCTaBe CBOOOAHBIX AMHHOKHCJIOT H AMMOB (MOABJICHYS 
&- AMMHOMACJIAHOM KHCJIOTHI H yBeJIMYeHHe TOTaMHHa MW aClaparuua, HO yMeH'} 
IeHHe WMCTHHA, TIOTaMHHOBOM HM aClaparHHOBOH KUCJIOT) UM He HabsIOLarh 
pa3JIM4HH B AMHHOKMCJIOTHOM cCocTaBe OeJIKOB. 
YkpawHCKHH HayudHO-HCCeqOBaTebCKUlt Ilocrynuato 
MHCTHTYT (PH3HOJIOrHH pacTeHHlt 30 IIL 1957 
MWMTMPOBAHHAS JIATEPATYPA 
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Hornangn Axkayemun nwayx CCCP 
1958. Tom 120, N 2 


PH3HOJIOTHA PACTEHHH 
JI. 11. BPECJIABEL u 3. &. MMJIEWIKO 


MCCJIEMOBAHHE JENCTBHA HEHMTPOHOB HA CYXHE 3EPHOBKU 
AMMO“ HOU M TETPAIJIONAHOH O3HMON PKK 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoseim 28 I 1958) 


UispecTHo, 4TO HOHH3MpYIOUMe H31YYeHHA BJIMAIOT Ha POCT M MOMOBUTOCT 
*KMBOTHBIX M pacTenul. Jl1A NocieqHHX OblIO NOKa3aHO, ITO pasJIMUHbIe BUD, 
/PASHOBUAHOCTH M Jake copTa Mo0-pa3HOMy pearupyloT Ha MX BoOsselcTBHe. 
feymectByior Take JaHHble, YKa3bIBalOWIHe Ha pasJIMYHYIO palWOuyBCTBUTeNb- 
| HOCTh OpraHU3MOB B 3aBMCHMOCTH OT CTYNeHH NosMMIousMM. Takue onbiTs! ObiiH 
| IpOBeACHEI Ha AMMOMAHbIX MH TeTpaWIOWAHBIX 3ulaKkax (+ ’), Ha TamOWMHBIX u 
| TOMMMIOWAKLIX [pox xax (°,°), Ha 3apombiax Aposoduab (1°), Ha sapompuuax 
!M KykouKax Habrobracon (1!,1*). B GOonpumucTse cayyaes Oblwia MoKa3aHa 
‘MeHbINAaz PalMOUYBCTBHTEIbHOCTh MOHMIOMAHbIX OpraHH3MOB, B Apyrux 


Naina a 


| Baicota MpopocTKoB, NOJIyYMBIIMX pasHble Jo3b1 OOyyeHHA HeliTpoHamu (mOTOK 4,65-108), B 


MHJIJAMETpax 

i . 44 XII 12 XII 14 XII 22 XII 

58s 

eon 

Bes 2n 4n 2n 4n an An 2n 4n 

Aas 
— |87,2+2,4/84 ,0--2,4/115,7+2,8)115,94-3,0/142,0+-3,0)175,0+-3,0/151,0-++-4,6)214,0+-4,0 

0,5 |63,6+4,9/73,3-+1,5}94,6+4,0/112,0-+2,2/126,0-+-4,0/173,0+3,0/154,0---4,0/203,0-+-4,0 

1 28, 7-1 ,6/63,7-+2,0]86,7-+2,0/92 ,0-+2 ,4)55,4+2 ,0)153,0+3,0}64 ,0+-2 ,0}196,0-+3,6 
2 13 ,1-40,9/35,2+-1 , 5/13 ,8-+-0, 8/48 ,0+2,0/14,7-+0,7/81,2+2,0/14,9+0,7/99,5+4,0 
3 14,7+0,1/20,0+4 ,1/14,7+0,9/25,2+-1 ,5/15,2+-0, 8/36 ,2+4 ,8/15,2+0,8/38,7+1,8 
6 42,8-40,7/16,4+0,5]13, 2-0, 7/16,4+0, 6/13, 2+ 9,4/16,6-+0,7/13,2+0,4/16,6+-0,7 
9 13,8-+0,8]14 ,0O+0,8]14,6+0,4/14,4+0,7|15,1+0,7/14,7+0,6 — 


| HCCIeEMOBAHHAX H3MCHCHHHM palHOUyBCTBUTeIbHOCTH He HaOwOMalOcb, HW HaKO- 
| Hell B TpeTbUx — HaOMOJaOch ee yBeMMYeHHe B CBASH C Coulee BLICOKOM CTy- 
| nenbio nowunsonguu (°,14). Ho TombKo B ombITax MIOHIHHYa C pOxKbI0 HB ONbITAaX 
/C [poxwkxKamu Jeo w0 06 ayTONMONTHbIX OpraHusmax. . 

B wawux OlblTaxX MbI HMeJIM Jeo Cc CYXHMH 3epHOBKaMH JMMJIOMIHON U 
| ayTONMOMLHOL pH Toro xe CopTa (MOCKOBCKasd CeyIeKIMOHHAA poOxb), OOYUeH- 
| HBIMH TeIVJIOBbIMH HeEHTPOHAaMH pa3JIMUHbIX O38. C STOH WebIO SepHOBKH OOWy4a- 
| mucb B TeyeHHe 30 mun., 1, 2, 3, 6 wu 9 uac. Uepes HecKobKO AHEM Mocue 
oO1y4ueHuA, KOFa MaTepHad He BbISbIBa OTCUeTa Ha CueTUNKe Telirep — Mrom- 
| Jepa, OH ObluI BbICeAH B AWLKH C 3emueli (Ilo 30 3epHOBOK AIA Ka%KTOM O3bI OONy- 
| ueHHA M JIA KOHTpOss). 

Tlepppri onbir Obwi mocrapsen 22 1X 1956 r., Btopo 4 XII Toro xe roa. 
|Tak Kak JlaHHble 9THX JBYX OMBITOB BMOMHE COBMaalwT, a AA BTOpOro oOMbiTa 
OHH MOMYYeHbI pH YeTbIpeX H3MepeHHAX, TO MbI MPHBOAMM JaHHbIe TOMbKO 
Broporo onbita (Ta6a. 1). Kak MOxHO BUJeTb, KOHTPOJIbHbIe TeTpamOuAHbIe 
IIpOpocTKH BHaYase pasBHBaIOTCA Oolee MEWICHHO, YEM KOHTPOJbHbIe AUMVIONI- 
HbIe, 3aTeM CPaBHMBaIOTCA C HUMH, a Ha 18 JeHb CubHO Hx OOronstT. IIpu'zei- 
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CTBHM TepBol Ao3bl O6myueHuA (30 MMH.) NpOABAeTCA MCHbIMAA PalHOUYBCTBH- 
T@IbHOCTh TeTpamJIOHTHbIX WpopocrKos. Ene s3HayvTeIbHee 9TO pa3/IHUHe 
YUYBCTBHTeJIbHOCTH MpOABJAeTCA Tp 

2M ong oOyyenuu B TeyeHve | u 2 4ac.§ 

[Ipu Gomee BbICOKHX [O3aX Kak TE, 

Tak HU [pyrve MpopocrkKu NouTH OfM- 
HaKOBO CHJIbHO CTpajlaior OT J{eHCT-| 
BHA HelTpOHOB, HM HaKOHel, Mp oO-| 
JIYYeHHH B TeyeHHe 9 uac. Te u Apy-f 
rue moruOatoT Ha 8 CyTKH Mocwle Mo- 
cepa. HeckKoJIbkKO JHeEM CMycTaA BCe 
OOJIyYeHHbIe MpopocTKH MepecTaio1 
pacTu u 3aTem moruOaror. Heodury-f 
166 YeHHbIe MpOpocTkKH MpoowKalor pas- 


| BHBaTbCA BCIO 3HMY. 
Q 30 60 120 180 30mun.0 30 60 120 180 360 mux To »xe MOXKHO BUeTb Ha puc. |, 
2n an rye WpeWcTaBJieHbl JaHHble M0 BJHA-B 

HMIO OOJYYeHHA Ha BBICOTY (B MUJI- 

Puc. 4 JiuMeTpax) MpopocrKos (18 eHb mpo- 


paulMBanua). OOmysenue HelTpona- 
MH CKa3aslOCb He TOJIbKO Ha pocTe, HO H Ha OBICTpoTe pa3BHTHA MpOpocrKoBy 
(Ta6n. 2). ; 
* Ecuim Mp cpaBHUTesIbHO KpaTKOBpeMeHHOM OOJYYeHHM YMCO TeTpanouy-§ 
HBIX MIpOpOcTKOB B TaGwI. 2 OYH HEMHOFO OTMHUAIOCh,OT YMCA AMMIONLHBIX,® 


Daiouwn wm rea ee 


Uncio mpopoctkoB, y KOTOpbIX HepBble 
JIMCTOUKM NOABHMCb Ha WecTOH WeHb nocue 


MoceBa 
cease e 2n in 
0 30 30 
Oro 22 26 
4 6 17 
» — 7 
= = a 


TO Ip Oovlee BbICOKOH 1o3e O61y4eHUa (1 Yac) UMCO TeTPaNJIOHJHbIX MpopocTKOB 
NOYTH BTpoe TpeBpocxoyuso nocneqHve. IIpu 2-uacopom oOsyYeHHH HH OM] 
AMMIOVAHbIH MpopocTok He Jas JMCTOUKOB, Tora Kak Y TeTpalMOMJOB TaKOBBIX} 
OKa3as10cb CeMb. JlaHHble HalWMX OMbITOB MO3BOJIAIOT 3aK IOUT, YTO TeTpanouy-* 
HbI€ 3CPHOBKY OKasaJIHCb Goslee CTOHKHMM K BpeJHOMY JelicTBuIO OOmy4eHHA. § 


WUuctutyT Ononormueckol cbu3nKku Tloctynuno 
Akajlemuu HayK CCCP 28 I 1958 
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Wornagp Akagqemun nayr CCCP 
1958. Tom 120, Ne 2 


PH3HOJIOTHA PACTEHHH 


r. M. [TPHHEBA 


BJIMAHME 2,4-.MHUTPO®EHOJIA HA MOPJIOWJEHHE BOI 
_KOPHSAMM KYKYPY3bI 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoseim 28 I 1958) 


[loromenue BOJbI ABJIAeCTCA OJHOH M3 BaxKHeHWIMX yHKUMH KOpHeBOH 
cucTeMbl pacrenui. OjHako uccileqoBaHHe STOrO Mpolecca orpaHuuBaocb 
}B OCHOBHOM W3YYCHHeM MOTWIOMeHHA BONbI OCMOTHYeCKuM IyTem. Bonpoc o He- 
JOCMOTHYCCKOM MOMVIOMeHHM BOM, SaBHCALLeM OT BCeH MeTaOOJMTHYeCKOH jex- 
I TeJIbHOCTH OpraHv3Ma, H3y4eH MaJIo. 
Bnepsple Pettuyepc (') oOpaTuia BHHMaHHe Ha CBA3b AbIXaHHA C NOrouleHvem 
BOJbI B 3allacalouluX TKaHAX KapTodeia. B JambHelilemM UCCIeOBaHHIO HEOCMO- 
MYCCKOLO MOFIOULEHHA BOI ObWIM MOCBALLCHbI paOoTbI B OCHOBHOM Ha OTpesaH- 
bBIX KOPHAX HM KWYOHAX KapTodenA. Boren (7), uccmweqyA NormoujeHue BOLbI 
Ma3MOJMTHYeCCKUM IlyTeM, MpHle K BbIBOMy, 4TO KeTKa (pyYHKIMOHUpyeT Kak 
OcMOTH¥eCKaad CHCTeMa HM KaK XKMBOM OpraHH3M, HM MOxXKeT C MOMOILbIO OOMeHA Be- 
WIeECTB peryJIMpoBaTb MpoBeeHue BOI. 

MeraG6ouuTHuecKad CYUIHOCTb Mpolecca MOriowleHHA BOLI NO3BOMAeT UC- 
NOJIb30BaTb pa3JIMUHble BeILeCTBa JIA HHTHOMpOBaHHA TOTO WIM MHOrO Mpolecca 
oOmeM xofle OOMeHa BeLIeCTB. 

TaKHM BellecTBOM ABsIAeTCH, HallpuMep, 2,4-tuHHTpopeHon (JTIH®), cno- 
COOHbIM NosaBuTb OvocMHTe3 Oe3 yrHeTeHHA TKaHeBOTO [bIXaHHA (HM Jake Ipu 
HerO YCHJICHHH), pasOpBaB CBA3b MeXKy AbIXaHHeM HM OKHCJIMTeIbHbIM (bociopH- 
IMpOBaHveM, T. €. CONPAKeHHOM C AbIXAHMeM aCCHMAAWMeH HeOpranMyeckoro 
ipoccpopa, 3a cueT KOTOpO ocyulectBnerca pecuutes ATO (°,*). TH® no6Oyxaaer 
HapyleHWe KJeTOUHOTO MeTaOo/IM3Ma, paspbIBad OoraTble 9HeprMeH cBxA3u (poc- 
bopa, T. e. CTHMyMpyeT 9H3HMaTHYeCKHH rugqponu3s AT (°). Jetcrsue THD 
MOxKeT CKa3bIBaTbCA KaK Ha Pea/JIbHOM YMeHbIUeCHHM CuHTe3a AT®, Tak u Ha 
WBeIM4eHHM HapyleHHA HOpMambHOro OOpa3oBanua AT® u mpomexkyTOuHbIXx 
MpokykTos octopumupospanua (°). 

H® ucnomb3opasica WA TOPMOKeHUA peak OKUCIMTebHOrO cocopu- 
MMpOBaHHA Ha KMBOTHBIX HM paCTHTeMbHbIX TKaHAX (°, °). DapKam u Kupanp 
() BpINOHHAM OpHrMHasbHble paOoTb Mo u3y4eHHIO xXofa OOMeHa BellecTs 
3L0POBbIX WH 3apaxKeHHBIX pxKaBUHHOM pacrenuax c momompwo JIH®. Asroppi 
(IpHUWIM K BHIBOLY O HeKOTOpOH UWeHTH4HOCTH jeHcrBua H® u rpu6uoro 
BaOojleBaHHA Ha OOMeH BellecTB y MUIeHHIL. 

| JIH® moxker BAMATD TakxKe Ha CTpyKTYpy KJeTKH M Ha MpOHMIlaeMOCcTh 
MpoTOma3sMbI, UTO CBA3AHO C M3MeHeHHeM KOHWeHTpanun ATO. Kpome Toro, 
HObino OOHapy2KeHO CTHMy/MpoBaHHe bixaHHa Mp Neicrsuu JIH®, koTopoe 
MOxeT ObITb pa3/IMUHbIM B 3aBMCHMOCTH OT BOSpacTa TKaHH HM KOHIeHTpallHu 
MurHOuTopa (5, & 7°). 

| BuanenOpuuk (1!) ucnompsopan JH® yAna OnoKupoBaHHa NepeqBMxKeHuA 
ibmioopecienHa B CHTOBUAHBIX TpyOKax. SaylepxKKa MepekBuxKeHUA csloopec- 
lieHHa BbISBaHa Oblla TOPMOXKeHHeM Mpomecca cocopumMpoBaHHA. 

B HacToallemM UCCIeOBaHHH MbI MpeANpHHAMM MOMbITKY U3YIeHHA POM OKKC- 
MIUTeMbuOrO (tbocthopuMpOBaHUA B MpoOlecce MOPIOMeHUA BOAbI HE B OTACIbHBIX 
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opravax HW TKaHAX, aHa WeloM pactenuu KyKypysbl. [lisa STOH WeNH UCTIOMb3O-F 
BasloCb HHTHOupyloulee AelicTBue LMHUTpodeHoua. 

Jan onbira Opasucb 7—8-qHeBHbIe, C 2—38 JIMCTOUKAaMM pacTeHus KYKY pYy3bl 
copra PanHecneai, BbIpalleHHble Ha MOJOBHHHOM cCMecH Kuona. Mo.togbie}) 
pacTeHHA, MOUTH He MMeroUIMe MeXaHMyeCKOli TKAaHH, ObWIK HanOouee MpHroaHBI| 
Wii JlaHHoro oOMbiTa. aE 

Kopuepaad cucTeMa OMbITHBIX pacTeHHli NorpyxKallacb B pacTBOp HO} 
(10°¢ M) ua pasHoe Bpema. KonTpompHble pacTeHiA COOTBETCTBEHHO HMomella~p 
JIMCb B JMCTHIUpOBaHHy10 Boxy. Boga UM OMBITHBIN pacTBOp MpeBapnTesbHOr 
a.pHpoBalucb MpokyBaHueM B TeyeHHe 15 MUHH. | 


Ta6auna 14 


Bausanue 2,4-unuTpodenona Ha MHTCHCHBHOCTb MOLPJOWeHHA BOAbI KOPHAMH KYKYPY3bl 


WUnTeHCHBHOCTb NOrJIOWeHHA WUnTeHCHBHOCTb NOP JIOWULCHHA © . 
BOJbI O, KOPHAMH | 
BapuauT OMbita 
paijem®-aac % pajr-aac Gi 
TMH® ungunptp. B KopHu 0,029 GLa 51,09 18,1 
Boga unpusbTp. B KOpHH 0,047 100 DBD 2: 100 
Kopuu Bp JLH® 5 vac. 6e3 uncusbTp. 0,078 S2ee 276,6 iiss 
Kopuu B Boje 5 ac. 6e3 HHMMIBTP. 0,095 100 359 ,0 100 


O6bem KOpHeBOH CHCTEMBI H MOTVIOMN[CHHe BOJbI ONpeeAIUCb B OObeMOMepax 
Ca6ununa — Konocoza (*). WutrencuBHocTb MorsoileHusa Bob olpelemamachs 
M10 H3Me€HEHHIO OObEMA XKHAKOCTH B rpalyHpo-G 

7 BaHHOH TpyOke 3a 4 uaca. PacueT normoujeHHunl 
BOJbI IPOHSBOAMWICA B MMJJIHIMTpax Ha | cM3p 
KopHeH 3a 1 uac. OnbIT NpoBowusicA B ueTH-E 
peXKpaTHOH MOBTOpHOCTH. 
Ilocie onmbira onpeyeislach HHTeCHCHBHOCTbE 


100 Z JbIXaHUA MO MOMIOWeHHIO KHCOpOa MaHOMeT- 
Vy pH4eCKHM MeTOZOM Ha alimapate BapOypra mpm 

80 VY Temnepatype 30°. Jina ompeqerenua Zbxannal 
\Z OpaMCcbh CpelHAA uacTb KopHeli u WucTbeB. Mx- 

60 EY i s TCHCHBHOCTb JbIXaHHA PaCCUHTHIBAaCh B MHK- 
BY BS Ss pomuTpax Ha | r cbIporo Beca 3a | 4uac. | 

40 BY BIN Ka UYactp onpiros (Tra61. 1) mpoBoyusacb c mpen 
EN EN BapHTeCJIbHbIM HHDPHIbTPHpOBaHHeM pacTBopal 

20 Ey EN JTH® B KOpHH B BaKyYM-9KCHKaTope (B KOHT- 
ENG EN polb MHPWIbTpupoBastach Boa). Mucdumerpa- 
aneNZ SN 1_ Ke uu JLH® B KOpHM pe3ko CHu3HsIa HX CHOCcO6- 
wet “a A Pe HOCTb K MOFIOULeHHIO BOM, MpHyem yaya n| 


HHTCHCHBHOCTbh JIbIXaHHA KOpHeli Fo 18% ot| 
Puc. 1. Bauanne 2,4-nunntpode-  KOHTPOJIA. 
HOJIa Ha HHTCHCHBHOCThH Or Jome- Ilo3xxe MBI OTKa3aJINCb OT HH@WIbTpalun, T10-| 
HHA BOMB (2) W bIXAaKHA KOpHEH  CKOJIbKY Y HeHHDPWIbTPHPOBaHHbIX pacTeHHiih 


(6) HW ucTbes (6) KyKypy3bl. Kop- 
HU KYKYPy3bl MOMeIaHCb B pa- MCXKJICTHHKH 38alloJIHAIOTCA 2KH]KOCTbIO, H HO-| 


crsop JIH®: AJ —na 16 uac,, OWeHHe axe B KOHTpowle CHM2KaeTCA MOUTH] 
All — ua 12 uac., 3aTeM B Bony; BABOe NO CpaBHeHHIO C HEMHDPUIbTpUpoBaHHbIMH} 
Bl—wa 28 uac., Bll—wa  pacTenuamn. | 
24 yaca, 3aTeM B BO ol 

AY B mocwexyoulx OnbiraxX KopHu pactenuiil 

BbIepxkuBaINch B pacTBope JIH® 12 uw 24 uaca u mepenocuauch s3aTem B) 
pacTBop 9TOH %Ke KOHWeHTpalluH Ha 4 4aca B OOBeMOMep. CyemoBaTebHO, B| 
pactsop JIH® pacrenua nomemjasucb B OOmlel coxKHOCTH Ha 16 Ha 28 uac.! 
(puc. 1, AJ u Bl). 
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B &pyrux onmpirax nocne 12- u 24-uacopoli skcnosuuun B pactBope JLH® 
KOPHH pacTeHHH NepeHOcHJIHCb B OOBEMOMEp C JHCTHJIIMpOBaHHOL BOLO, rye: 
ompewemanocb ee Normomenue (puc. 1, A/J, BI/). 

Pacteuua, NoMenleHuble B pactBop JIH® ua 16 uac., cHmxamu normonjenue 
Bob! Ho 64,1%. CumKaslacb TakK2Ke HW MHTCHCMBHOCTD J[bIXaHud KOpHeli, HO IBI- 
XaHhe JIMCTbeB He MOJaBAIOCb. YBeNHUMBad BpemMA JelicrBud JIH® yo 28 uac., 
MbI NOJLYYWJIM CHH2XKeHHe NOTIOWLEHHA BOI JO 30,6%. SHauuTeIbHO CHM3HJIOCB. 
MbIXaHve KOPHeH, JbIXaHHe Xe JIMCTbeB, HaOOOpoT, ycuwIMBasOCD. 

HecmorTps Ha TO, ¥TO JMCTbA pH cyTouHOH oOpaGorKe JIH® caerka 3aBau 
W cojlep2xkaHve Bar B HUX Oblwio HuxKe (87,2% B onbiTe npoTuB 89,3% B KOHT- 
pole), alcopOWHd BOLI He YBeIHUMBaslaCb, KAK MOXHO ObWIO Obl OxHATh, 
jeCJIM Obl eHicTBOBasIM OCMOTHYeCKHe CHUIbI. Bp ay JIM 3}eCb MeO MeCTO U4 CTPYK- 
;TypHoe Hapylllenve KeTOK, Tak Kak Ip NepeHeceHHM STHX pacTeHHlt B BOY 
CTAMYJIMpOBAaOCh MOTIOMeHHe BOI. CileqOBaTebHO, HHTMOUpPyroulee BIMAHHE 
| H® uMeeT oOpaTumpili XapakTep, JaxKe HECMOTPA Ha HU3KYIO HHTCHCHBHOCTb 
| bIXaHHA KOpHeH. 

| Takum o6pa30M, M3 NpHBeJeHHEIX JaHHbIX BUAHO, uTo JLH® orpumarenbno 
|BIMACT Ha BOJHO-alcopOunoHHy!0 dyHKWMIO KopHeH. Topmo3saimlee BMAHHe 
| TH ® Ha Mpolecc OKMCAUTEbHOTO (ocopHJIMpOBaHHA OTpaxkaeTcA Ha OOULEM 
\COCTOAHHU pacTeHHH, CHH2%KaA HX MKH3SHEEATEIbHOCTH, B YACTHOCTH MOFMOULeHHe: 
H BOJLBI. 

Cukenne COJepKaHusA BOJBI B JIMCTbAX NO BIIMAHHeM JHHUTpOdeHoa, Ip 
oclaOJIGCHHOM JbIXaHHH KOPHEBOH CHCTeMbI, CBHJICTCIbCTBYeT O HapyllleHun 
h AKTHBHOTO (PH3HOJIOrHYeECKOTO COCTOAHHA, pe3YJIbTATOM YerO ABHJIOCb MOfaBwJle- 
HH€ BOJHO-alCOpOlWMOHHOH cnocoOHocTH pacTeHul. 

B 3aksoueHve MpHHOUy OaroqapHoctTb upod. H. C. Ilerunopy 3a enue . 
'COBETLI H OKa3aHHe NMOMOMM B padoTe. 


VuctutyT dusnonoruu pactenui um. K. A. Tumups3epa Tloctynuao0 
Axkaylemuu HaykK CCCP 25 I 1958 
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Jlonaagn Akaygemuu nwayr CCCP 
1958. Tom 120, Ne 2 
IKCHEPHMEHTAJIBHAA MOP®OJIOlHA \ 


A. A. BOATKEBHY 


3AKOHOMEPHOCTH _NMIPOCTPAHCTBEHHOrPO OTHOWIEHHA 
ME)KAY OCHOBHbIMM HV JONOJIHHTEJIBHbIMU KOHEYHOCTSAMH 
MPH JYNJIAKAWMM B ECTECTBEHHbIX YCJIOBHAX 


(IIpedcmaeaeno axademuxom H. H. IlImanavzeaysenom 7 II 1958) 


OKCHePUMeHTAMbHOe HapyilleHMe WeMOCTHOCTH 3aKMaNKM KOHEYHOCTH y paH-| 
Hero 3apofbillia MH Ooulee Mosque MO“KM KOHeYHOCTH y CPOpMMpOBaHHOH F 
JIMUMHKM YaCTO COMpOBORLaeTCA MOCMCLYIOUWMM YMHOXKEHHEM YHCa KOHCUHOCTEH. & 
Pacceuenue 3aKalKH WIM MOUKM MO JIMHHOM OCH MpHBOAMT K OOpa3s0BaHHto 
‘CBEPXKOMIMICKCHBIX KOHeYHOCTeli y sarywuKu (1°) u y aKxconotas (™*). HeoOxo- 
MMO MOMYePKHYTh, YTO YHBOeEHHe KOHCUHOCTH MOXeT ObITb BbISBaHO HE TOJIbKO! 
MeXaHH4eCKHM pa3OOlleHHeM MaTepHaJla 3aKJlaqKH WIM NOUKH Ha [Be 4acTH, 
HO OHO MMeeT MCCTO H IPH Apyrux OOCTOATebCTBAX, KaK-TO B Mpollecce perenepa- 
mun (° 7), Ip NepecayKax B HOBOe MeCTO C H3Me€HEHHEM OPHeHTalluH MaTepHasalh 
(°), Ip cpalleHHu “vacTell 3a4uaTKOB OTJCIbHbIX KOHEUHOCTeH WIM Ke IIpH TpaB-B 
MUpoBaHHu MocseqHHx (14). Bo Bcex 9THX CyYaAX HOBOOOpasyioulaAca Monod 
HUTCIbHaA KOHCUHOCTH pacnoularaeTcaA CHMMeTPHYHO MO OTHOLIEHHIO K OCHOBHOM. © 
IIpu atom Caerr (14) ormerHs, YTO MeXaHHYeCKH PaCileMIeCHHbIM 3a4aTOK KOHEY-§ 
HOCTH Ha TOBepXHOCTH, OOpallleHHOH K [pyro uacTu 3a4aTKa, OOpasoBblBalll 
WHOra JOMOMHUTeIbHO NOUKY elle OMHOH KOHECYHOCTH, Pa3BHBaBLIyIOCA Mo3x*Ke 
B 3€PKaJIbHO-CHMMeTpHUHOe OOpas0BaHHe MO OTHOWICHHIO HW K OCHOBHOHM KOHeU-§ 
HOCTH. CHMME€TPHUHOCTh B paCOJIOXRKeHHH JOMOJIHMTEJIbHBIX KOHCUHOCTeH, BO3-§ 
HUKaIOUMX, KaK IpaBHJIO, B pesyIbTaTe TOrO HIM HHOFO pooja MeXaHHyeCKOrok 
BOSeHCTBUA, MOMyuWIa yY pa3HbIX aBTOPOB pa3iM4HyIo HHTepmperaruio (1°,1%) 7 

B sTok CBA3H OUCBUAHbIM MHTepec MpescTaBA COOpaHHbId HAMM B ecTecT~4 
BeCHHBIX YCJIOBHAX OOJbIOH MaTepvasl MO YMHOKeHHIO 3aHeH KOHe4HOCTHYE 
y o3epHok asryumu (+ %). HaOmogapieeca HaMu JyMWIMWMpoBaHHe orpaHnune 
BaJlIOCb IIPCHMYULECTBCHHO OOsaCTbIO TpaBOH 3aqHeH KOHeuHOcTH 13 daKTO 
pOB BHelIHeH CpeAbl, KOTOPble MOTI Obl NOBMeUb HapyWIeHHA pasBUTUuA, CMe 
yet, B MepBylo ovepeyb, yKa3aTb Ha TeMMepaTypy. AHOMaJIMu B pa3BHTH 
OTMeYaJIMCb Y TOJIOBACTHKOB, CCTCCTBCHHbIM MeTaMOp(po3 KOTOPBIX 3HAYHTeIbHO 
3ajlepxKUBaICA, MW OCOOeCHHO Y 9SK3CMIVIAPOB, OOMTABIIMX MpeHMyuLecTBeHHOft 
B WaCTH BOOeMa, HHTCHCHBHO H HeMOCpeACTBeHHO CHaOKaBIlleHcaA XOMOLHOMM 
POAHHKOBOM BOAO; CpeqM MepeSMMOBHIBaBILMX B TAaKHX YCJIOBHAX SK3CMIMMIAPOBE 
Takxe OblIH HepeqKH cayyaH AynMKalluH KoHeuHOcTeH. B Hauiem pacno-f 
PAXKCHHH UMCIMCh SK3CMIVIAPHI O3ePHOH JIATYIWIKM pa3HOrO BO3pacTa, HO HaH-# 
Oolee HHTepeCHbIMH OblIH MeTaMOpUsHpYIOUHe TOOBaCTHKH HM MOJIONbIe Cero-ih 
JleTKH. B Oomee NOsqHeM BO3pacTe, YeTKOCTh TOMorpadMuecKux OTHOIeHHEY 
B H3BeCTHOH Mepe CTUpaslacb B pesyibTaTe PYHKWHOHAaIbHO-MOpdouorMyeckux# 
M3MeHeHH B Mpollecce ajlanralMu K HeOOBIYHLIM YCJIOBHAM TepekpuxKenua. |p 

PaccMOTpyM BHauaJe JaHHble, KaCarolllvecd pasBUTHA OHO JONOMHUTEAbHOM 
KoHeunocTH. Jat Hac MpescTaBladu WHTepec Cy4aH Kak xopomtei quddpepen~H 
IMpOBKH JOMOHUTCIbHBIX KOHEYHOCTeH, TaK H pasJIMUHOl PeyYKWMH JONOIHH 
TeIbHBIX OOpasoBaHH. HanOouee yacTbIM ABMIAOCb 3epKasIbHO-CHMMeTPHUHOes 
PpacnoO*ReHve JONOMHUTEIbHOW MO OTHOWEHHIO K OCHOBHOM MpaBol KOHeUHOCTH.M 
IIpu takux o6cToxTedbcTBax, HapsARy c YeTKUM OGocobeHHeM JONOMHUTeEMBHOL 
KOHEYHOCTH OT OCHOBHOM y OHUX OcOOeH, UMeIO MeCTO VM HeMOuHOe pasobujeHHe 
TKaHeBOrO MaTepHasia y Apyrux ocobel, T. e. HaOuOMasocb OObemMHeHHe OGeHXd 
KOHCYHOCTeH Ha TOM HJIM MHOM MpoTsxKeHuu. Takoe OObeqMHeEHMe YacTO OCcye4 
CTBIAJIOCh WYTEM HaslO“KeHHA KOHEYHOCTeM pyr Ha Apyra BeHTpasIbHbIMu M0-4 
BEPXHOCTAMH, IPH HaJIM4MM OOUerO KOXKHOTO NOKPOBa, MHTCHCHBHO MMTMeHTH-# 
POBaHHOrO Ha BC€M CBOeM MIPOTAxKeHMM NO AopcaltbHomy Tuny. Kpome Toros 
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MOMOOHOE 3HAYHTeNbHOe OOEAMHEHHE CONPOBOAAasOch YacTHYHOH pekyKwueli 
MeJMaJIbHOrO Kpad CKeseTa JalloK OOeHX KOHEeUHOCTeH (puc. 1, a mu 6). Ana- 
JOTHYHBIM XAPAKTep COOTHOWICHHA OTMeYEH HU JIA Tex CIy4aeB, KOra JONOHH- 
TeMbHaA KOHCYHOCTh IeMKOM WIM TOMbKO B AMCTaJIbHOM OTJeNe OKasbIBaach 


nNoBepHyToH Ha 180° mo oTHoWieHHIO K OCcHOBHOM (puc. 1, 6—O). SepKanbHOCT 
HBO BSAMMHOM paciOvlIO*%KeHHH COX pPaHsAJaCb H Mp CBoeoOpasHok YacTU4HON peslyK- 
WMH OCHOBHOH HW JONOHUTebHOM KOHedHOCTeH (puc. 1, e—s). IIpu uHom cnocoG6e 
cpalleHusl MexKy OCHOBHOH M JONONHHTeIbHOH MpaBbIMH KOHeYHOCTAMH — 
MHBIMH CJIOBAMH MPH HeNOJHOM pa3OOWeHHH MaTepHasla 3akaqKH — JONOHH- 
IfeIbHaA KOHCUHOCTh OKa3bIBaeTCA CHMMETPHUHOH yxKe MO OTHOMCHHIO K JIeBOl 


| Cpeyu Hallero MaTepHasa ObIO HeMaJlO ClyuaeB pa3BHTHA HeCKOJIbKHX 
lO BOCbMH) B pa3HOH CTeMeHH peAYUMpOBaHHIX JOMOJIHUTEIbHBIX KOHeUHOCTEH, 
HO ocoOoe BHHMaHHe MpPHBJICKJIM Te CyUaH, Kora HapAYy C HOPMaJIbHbIMH 3aJ- 
MIMMH KOHC4YHOCTAMH MMeJIMCb elie Be OTUETIMBO LudpepeHUMpoBaHHble JONOW- 
MT@JIbHbIe KOHCYHOCTH. ITOT MaTepHadl YeETKO MoApassemAcaA Ha Be rpynnyl: 
D6e MONOJHUTeIbHbIC KOHCYHOCTH ObIM CpallleHbl Wpyr C ApyroM MW xopowio pa3- 
; “THI (puc. 2,a—é), HIM OHH Obl pasoOMeHbl H ABHO OTCTABaJIH B CBOeCM pasBHTHU 
DT HOpMB! (puc. 2, e—oc). B nepBom Clyyae JOMOHMTeIbHBIC KOHCYHOCTH Cpa- 
bTaJIMCb BCHTPaJIbHbIMH MOBePXHOCTAMH 3€PKaJIbHO- CHMMETPH4HO, HepesKo 
P pelykuHel MableB MeJMasbHOrO Kpasa. TaKkoro pola KOMOMNHHpOBaHHble OOpa- 
BOBaHHA, NOKpbITble OOULeH HHTCHCHBHO NMIMeHTHpOBaHHOH M0 JOpCaJIbHOMY THILY 
KOxKel, HaslarasIucb, B CBOIO O4epedb, Ha JopcabHy10 OOIacTb OCHOBHOM lipaBok 
KOHCUHOCTH HJIM TObKO C MoceqHeH KOHTAKTHpOBaJIuCb. Bo BTopoM ciryyae 060- 
toOJICHHbIe JOMOJIHHTeJIbHbIe KOHCYHOCTH, OTCTaBaBIUMe B CBOeCM pa3BHTHH OT 
DCHOBHBIX, OKa3bIBaJIHCb CHMMCTPHUHBIMM COOTBETCTBCHHO IIpaBOH HM JIeEBOH OC- 
hOBHbIM KOH€YHOCTAM, XOTA, KaK TpaBuso, OHH ObIIM CBA3aHbI AHATOMHUeCKH 
o6acTbio MmpaBol 3ayqneH KoHeuHocTH. IIpu BHuMaTeJIbHOM pacCMOTpeHHK 
HeTpyMHO BUeTb, YTO OHA U3 STHX KOHCUHOCTeH OpMeHTUpyeTca cBoel CBeTION 
MenHee IIMPMeCHTHpOBaHHOH BeHTpaJIbHOM MOBepXHOCTbIO K OJHOMMeHHOM M0- 
BEPXHOCTH MIpaBoll OCHOBHOM KOHeYHOCTH HM pacmosaraeTcs, TaKUM OOpasom, Mo 
THOLCHMIO K He 3epKa/IbHO-CHMMeTpHYHO (pH. 2, 2, O, oC); TO 2e CaMOe OTME- 
lHaeTCa uM JIA Apyrux ocoGel c JByMA JOOaBouHbIMU KOHeyHOCTAMH. Bropas u3 
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ABYX MONOMHATCJIbHBIX KOHCUHOCTeH OKa3bIBaeTCA CHMMeTPHYHOH MO OTHOINECHHIO f 


K JI€@BOH KOHEYHOCTH. | | 
B eWHMUHEIX CIyuatx jyniukallMA OOHapyXMBaacCb OXHOBpeMCHHO Hi 
B OONACTH MeBOl KOHEYHOCTH, UTO HaGMOJaOCb TOKO Y 9 SKSEMIVIAPOB H3y 


Puc. 2. Pa3anuHoe pacnovlowenhe TByX JOMOJIHHTCJIb HbIX KOHeYHOCTeH TIO OTHOLWCHHIO 
K OCHOBHBIM 3€}HHM KOHC€UHOCTAM 


oOulero KoIHYeCTBa CoOpaHHBIx Hamu 304 anoMabHbIx ocoGeli. Bo Bcex 9THi8 
culy¥aAX HMeJIO MECTO 3HAUHTEIbHOe YMHOXeHHE MaTepHalla 3aHeH KOHEUHOCTIE 
Ha l1paBoli cTopoHe Tesla, HO KpoMe Toro NOAOOHHIN (PeHOMeH YaCTHYHO pacnpoct) 
paHAeTCH H Ha JeBYIO KOHCUHOCTh. ITa OCOOeHHOCTH XOPOIIO BBIABJIeHA Y TPe.f 
oco6el, MpeAcTaBJIeHHbIX Ha puc. 3. Mb BbIqeMIM STH CIyYUaH, Kak 3acayxK 
Balollve OCO6oro BHHMaHHA B CBA3H C JOKaJIbHbIMH YCJIOBHAMH, IIpH KOTOPBI:| 
IpoTeKalo (opMUpOBaHHe JONOMHHTCIbHBIX KOHeUHOCTEeH. OveBHTHO, 4TO YaCT IB 
MaTepHasla B pe3yJIbTaTe YMHOXKeCHHA B3akaqKH Ha paBol cTOpoHe Tel} 
CIBHHYJacb Ha Apyry!o CTOPOHY HW OKasaJlacb BOJIH3H 3aKaqKU JIeEBOH KOHeU 
HocTH. M3pecTHo, YrO HECMOTPA Ha OUCHb PaHHIOIWO 3akKaqKy MaTepHasla KOHE 
HOCTH pa3BHTHe y NoceqHel MOppoOrMueckHX MpH3HaKOB COOTBETCTBEHHO CTO® 
pOHE TeJla MOXKET OIT 9KCIECPHMCHTAIbHO H3MCHEHO H Ha Oovlee MOS THUX CTAIMAp 
pasBuTua (1"). Takum o6pa30M, BO3MOXKHO H3MeHeHHe XapakTepa H MYTH pasBuTHsp 
YaCTH 3apOfbINEBOTO MaTepHada, OOOCOOMBIerOcA OT 3akaIKH MpaBoli saqnerp 
KoHeuHocTH. IIpu paccmorpenuu ocoGeli, mpeycTaBJleHHbIxX Ha puc. 3, HeTpyaHW 
YCTAHOBUTh, YTO JONOIHUTEIbHbIN MaTepHad Kak Obl Haka[bIBaeTCA Ha BEHTpaJIbe 
HYIO MOBEPXHOCTb MpaBOH KOHEYHOCTH (TaKUX CydaeB B HalleM pacnopsxKeHH 
ObIIO HECKOJIbKO JECATKOB), H Laslee HaJIOXKEHHE YACTH HEKOeTO OOULEFO KOMMIeKC 
pactlipocTpaHsAeTCcA Ha JIEBYIO KOHCUHOCTD (B HallleM pacnopsAKeHUH ObIO TObK II 
ype TaKUx oco6u — puc. 3, 6 u @). BnocneqHUX cy4¥atxX MO2%KHO roBopuTlt 
O NOJIHOM CHMMeTpHM MexKy Mapoll OCHOBHBIX 3aHHX KOHeUHOCTeH MH Tapo} 
NONOMHUTEIbHBIX. XapakTepHO, 4TO CBOeOOpasHad peAYKUMA TOMeHH, OTMeUeF} 
Has B CBoe Bpema Hamu y 15% ocoOeli c aHOMaMAMH B OOMacTH MpaBol samuel 
KoHeuHOcTH (*), TpOABHJIaCbh B 3epKaJIbHO-CUMMeTpHUHOH cbopMe HU B eLHHCH 
BeHHOM CJlyuae MOIHOTO CpallleHHA OCHOBHOL HU JONOMHUTeIbHOH KOHeUHOCTe} 
Ha JeBol cropoue (puc. 3, 6). B stom clyyae OOpaitiaer Ha ceOa BHUMaHHe (ba 
aCHMMETPHYHOrO yTOMMeHHA BABOe IX CNMHHOMOSrOBOrO HepBa TOMbKO Ha TIpel 
BOH CTOPOHE, XOTA HMeJIO MeCTO TlOHOe yBOeHMe OGeNX 3a],HUX KOHeCUHOCTEP| 
ITO ABJIEHHe MbI IPHHUMaeM B KayeCTBE JONOMHUTeEbHOTO apryMenta NepBHty 
HOCTH HapylleHHa MOpdorenesa Ha MpaBoll cTopouHe. : 
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Hawi Marepuau, coOpanubiiB mpupoye, NosBorAer 3aKsOUNTS, YTO Hapyule- 
HMA B OOMACTH 3aKaKU KOHCYHOCTH, BbISIBAeMBIe y 3apOlblllell AAryWIKU He 
Me€XaHHYeCKHMM (PaKTOPaMM, COMPOBORAaeTCA TaKUMU Xe OTHOLWEHHAMH MeXKLY 


Ag 
Pa, 


Puc. 3. PacnpocTpaneHve JONOHUTeIbHOrO MaTepHasia MpaBol KOHeuHOCTH Ha 
oOlacTb weBoH 3aHeli KOHeUHOCTH 


‘OCHOBHOH MW MOMNOJHUTCIBHBIMM KOHCYHOCTAMH, KOTOPBIC OTMeYAaJIMCb HalHMu 
mpeMilecTBCHHHKaMH B QIKCHePHMeHTax IIpH PaCCeCYeHHH, TpaHCHaHTaluu Uu 
| TPAaBMHPOBaHHH 3SakJlaqOK HW MOueK KOHe4HOCTEM. Ipunuun 3epKaJIbHOU CuM- 
MeTPpHH COXpaHAeTCH BO BCeX CUY4YaAAX, HO OH OCYIILECTBIIACTCA MlO-pasHOMy 
B 3aBHCHMOCTH OT KOHKPCTHBIX OOCTOATEbCTB Pa3sBHTHA, a MMCHHO, VY OJIHOHU 
| OOocOGIeEHHOM WIM CpalleHHOH JONOJHHTeIbHOK KOHEYHOCTH H B pacnosoxeHHu 
JBYyX JOMOJHHMTCIbHBIX OOpas0BaHHAX MO OTHOWeHMIO Apyr K Apyry wu x%*e 
|B OpHenTalwu NOCJIEAHUX IO OTHOMICHHIO K O6€HM OCHOBHbIM KOHeCUHOCTAM. 
] Cpeau CMHUGHbDIX JIATYWeK C AYUWJIMWMpPpOBaHHbIMHW KOHCYHOCTAMH, HalijieH- 
HbIX B Pa3sHOe€ BPCMH PAHOM aBTOPOB, OTMCYCHO HeCOXMHAKOBO BbIpaxKeHHOe 
| ABMeHHe 3epKasIbHOM CumMertpuu (}”,1%). OrcyrcTBHe TakKOBOM CMelMabHO OTMe- 
|aaer Buruon (§) qa veTbipex OOHapy2xKeHHBIX B Mpupogxe Amblystoma tigrinum 
€ MONOJHATCJIbHbIMH KOHCYHOCTAMH. 
|  J\onomHuTeIbHbIe KOHEYHOCTH Y XBOCTATHIX HM O€CXBOCTHIX am*uOul, Haliqeu- 
HbIX B NPHpOAe PasHbIMH HCCJICAOBATeCMAMU, YaCTO He ooulalamu co6cTBeHHOH 
| nonemxnoctsso, uTO CHelHaIbHO OTMeuaeT B cBOel cBoyKe IIpxu6pam (}). 
| Y HalIMX AHOMAJIbHbIX 2KHBOTHbIX HaOJIOaslocb OMHOCTOPOHHEe oOecreyeHHe 
| JIOOaBOuHbIx KOHe4HOCTeH QUVBCTBHTCJIBHbIMH HEPBHbIMH BOJIOKHAMH HW OTCYTCT- 
|Bue opcdexTOpHoH uHHepBaunuH (?, 3). Ito OOcTOATebCTBO MOTJIO OKa3aTb 
i ¢Bpoe BJIMAHHE Ha Pa3sBHTHe MOMOJINHTCJIBHBIX KOHEYHOCTeH B €CTECCTBEHHbIX 
| YCJIOBUAX, aTAK2KE MW Ha JKCICPHMEHTAJIBHO BBbISbIBABLUIYIOCA HAMM HX pereHepa- 
duro. B YCIIOBHAX 2HKE TeCHOTO Tpoduyeckoro KOHTAKTa Mex] Y HOPMaJIBHO 
HHHepBUpyeMOH OCHOBHOHM UH OOpa3s0BaBIeHCA MONOMHHTeIbHOM KOHCYHOCTAMH 
| YKJIOHCHHA B (pOpMHpoBaHHu mocjeqHeu OKa3bIBaloTCA HeSHaUHTeIbHbIMM. Ta- 
KOO pOJla KOHTAkT ABJIACTCH CYULCCTBCHHBIM AJA UeasbHou pealH3salHuu IIpHH- 
| Tuma 3epKaJIbHOU CHMMeTPHH, IIpH YMeCHbUICHHH KOHTaAKTa CHMMCTPHUHOCTL 
| B paCHNOJIO2KCHUH KOHE4UHOCTEH MOXKET OCYIULECTBJIATBCA C PaSHbIMH YKJIOHCHHAMH. 
BopoHexkcKWH MeMUMHCKHHM MHCTHTYT Tloctynua10 
27 1 1958 
HWHMTHPOBAHHAA JIMTEPATYPA 
1A.A.BotutitTxesuy, JAH, 60, Ne2, 305 (1948). * A.A. BotttKkesuy, Apx. 
| anaT., ructon. u sMOpvo., 32, 2, 41 (1955). * A. A. Bou rKxesuy, JAH, 116, Neo 6, 
| 1137 (1957). 4A. A. Botttrxesus4, JAH, 118, Ne4, 841 (1958), 8 JI. B. Toae 
|x a eB, Buon.xypn., 4, 6, 1117(1935).  ° JI.B.[loaex aes, Ocnosnl Mexannuku pasBuTHa 
| nosponounprx, M3. AH CCCP, 1945. * D. Barfurth, Arh. Entwicklungsmech., 1, 
IZ, 185 (1894). ® D. W. Bishop, Anat. Rec., 99, 4, 664 (1947). Y jel, Bie AIS, Aimee, 
Anz., 26, 433 (1905). 1° L. Graper, Arch. Entwicklungsmech., 51, 2, 284 (1922). 
Zak Giiliarris on, J. ExpsZooly, 82;1,.1. (1921), “= W. Hel lm ite hyRome Arch: 
| 115, 3, 409 (1929). %%H.Przybram, Arch. Entwicklungsmech., 48, 1—3, 205 (1921). 
14 F H.Swett,J.Exp. Zool., 44, 1,419(1926). 15 G.Tornier, Arch. Entwicklungs- 
/mech., 20, 1, 76 (1905). 


437 


7 
f 


Woxnagn AkagqemMun Hayk GCCcP 
4958. Tom 120, Ne 2 


IMBPHOJIOLH A 


10. B. BAEBCKMM, JI. K. BEJIAEB u JI. Tr. YTKMH 
HABJIOAEHHA HAY, AMUHHKOBbIMM AHLIAMM COBOJIS 


(I]pedcmaenexo axademuxom HM. H. Il maaveaysenom 24 VIII 1957) 


B mutTepatType coflepxKHTCA ONHCaHHe 3peJIbIX AMI IA HEKOTOPHIX BUJOB. 
‘MIHBIX:— KouKu (°, *), coOaxu (*, °), HopKu (°, °), Oapcyka (”) H xoppKa 
8, °). HekoTopble JaHHble COOOULaIOTCA O AHYHUKOBOM Alille co6oma (2°); omucni- 
aeTCA He BOHE 3pesloe AHWO B CTA HavaBilelica aTpesun. Ato u craqun 
)aHHeTO SMOpHoreHe3sa MJICKOMMTAIOMIMX MpoAoKaloT OCTaBaTbCaA HauMeHee: 
M3YUCHHbIMH. B STON CBA3H NpeNCTAaBJIAIOTCA OCOOCHHO 2KeaTeIbHbIMH HaGVIIO- 
MCHA, KOTOpbl€ CCBelLaIOT HavaJIbHbIM MepHo, HHAMBHALYaIbHOrO pa3sBHTHA. 
Y co6ou0wWku, HaxoquBuelica B TeuUKe MH ONepHpoBaHHoH 2 VIII 1956 r., 
_ WpaBoM AWUHMKe ObIWIM HalifeHbl TpH HHTAKTHbIX domiMKyia. Ux Auamerppl 
loctapusamu 1166X1515,8 vw, 1061x1504 u 1375,9x 1224,3 wu. [Ba rpaacbosprx 
1y3bIpbKa CojlepKaJIH BMOHeE 3peuble, Cy Mo pasMepam, Alia (puc. 16 u @) 
, cTaquH, OH3KOH K MOMeHTY OCBOOO*KAeCHHA. OO 3TOM MOXKHO ObWIO CYLUTH, 
dapayy C JpyrHMM Mpv3sHakaMu, No xapakTepy cumulus oophorus, Haxoqus~ 
uerocd B ucnepcHoM cocTosHHH. Paspywexnve cumulus oophorus Bo Bcex Tpex 
)OMUKYIAaX VW CBOOGOAHOE NOMOXReHHe AHL BHYTPH HUX He BbISbIBACT COMHEHHH. 
Pasmepbl sum coctapaamu: Ne 1 (puc. la cM. BK. K cTp. 356), 109,4x 
K 92,3; Ne 2 (puc. 16) 111,8*116,6 w u Ne 3 (puc. le) 87,5 94,8 vw. Caasu. 
iX pa3MepoB C pa3MepaMH CoJJIMKyJIOB OOHApyKUTb He yfaeTca. Ata no- 
) pprrer mpospayHo oOomouKoH (zona pellucida). TommjuHa ee HeoqMHakoBa 
larke y OfHoro M Toro xe aAlila—B pa3HbIX ero yyacTKax (2—3 y). B alte 
Ne 3 KonTyp zona pellucida HeckoubKo BonHNCTHIM. OOoMoUKa y Au NoNe | 
| 2 wMeeT COBeEpUIeHHO pOBHYylO IpaHUily. 
| TIporonmasma sun (pukcayua BysHom) mpm yBemuuennu fo 300 pas Bpiria- 
iMT Kak KPYMHOSepHHCTad WIM, CKOpee, NeHHCTaH. OHA BbINOJIHAeT BeECh OObEM 
ona pellucida un, cooTBeTCTBeHHO, NepHBUTeJJIMHOBOe MpOcTpaHcTBO Ha 9STOW 
iTauu He OOHapyxKuBaeTca. PasMuHH B OKpaCKe OTJEJIbHbIX YYaACTKOB MpOTo- 
a3Mbl He HaGvoflaocb. 
Apa noswyyeHHbIx AWW OTIMYAIOTCA MexKy COOoM pasMepaMu HM COCTOAHHeM 
x o6omouek. B sate Ne 1 3apogpinenol ny3sbipek (quameTpp 33,6 X 26,4 uw) 
(@2KHT SKCICEHTPHYHO HM HaloMMHaeT 0 dopMme BaKyoulb. Ilo Buxy spo mpo- 
pauno. O6oouKa ero BbIpaxkeHa BecbMa oTueTIHBO. Apa au NoNe 2 y 3. 
HauHTeIbHO Sombie (38,4%36,0 uv; 38,4%33,6 uw) HM AMUIeHbI BUMMON OOo- 
ouku. Ha cpese OHM MpescTaBssioTcs cBeTIOH 30HOK. Kak u B saline Ne 1, agpa 
/ACTIOJIOXKEHbI IKCILEHTPHUHO. 
| Zona pellucida afitjepnix keToK OKpyxeHa Jy4YNCTOH KOpoHo (corona radi-. 
ta). Ha cpese nocmeqHAA OOHapyKHBaeT TpexpAAHBIM XapakTep. KuwJerkKu, Cco- 
TaBsiaroulve corona radiata, umMeroT 6ysaBoBHAHyI0 (~opmy. OHH IOTHO TIpHue- 
laioT JIpyr K Apyry, M JMUb B OTJebHBIX MECTAX HX pacMosO*KeHNe CTaHOBUTCA 
louiee pbixubim. Mexyy KleTKamu cumulus oophorus u corona radiata (a Takxe 
(eK MY KIETKAMH MOCIeLHeH) BAI CBETJIbIe THA, OCOOCHHO XOPOLIO 3aMeTHBIe- 
a (boHe cepolt (PoUKYAPHOW 2XHAKOCTH. BO3MOXKHO, YTO MPOUCXO*K enue STUX 
ATCH OODACHAeTCH CeKpellMel KMeTOK cumulus oophorus u corona radiata (")- 
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Cyasa mo cocrosHuio agep anim NeNe 2 u 3 MoxKHO MpeANONOHKUTb, YTO OHM MPC 
XOAAT MOMFOTOBUTeEbHYIO CTaqMIO K MepBoMy eeHuIo cospeBanua. MsBecruc 
uTO y HeKOTOpbIx Carnivora: co6axu ('***) nu samcunpi (7°) — BbiedeHue mej 
BOFO HallpaBUTeJbHOrFO TebIla MPOHCXOAMT MOCMe OBYAAWMH, OHaKO y KOIIK 
(3, “) uy OnusKoro co6ouI0 Bua — XopbkKa (4) — allo ocBoOoxAaeTCA BO BpeM 
MeTada3bl BToporo emeHua cospepaHua. TlocegHee, MO-BHAMMOMY, MOXKH| 
IIpeMONOXKUTb HU y cobous. 


VWuctutyt MopdosoruH 2xXMBOTHBIX uM. A. H. CeBepiosa Tloctym10 
Axkafemuu uayK CCCP 13 VIII 1957 


Bcecorw3Haa Hay 4HO-HCCJICLOBATeIbCKAA ma6opatopua 
NyYWHOro 3BepOBOACTBa 
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